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PART ONE
EARLY DEVELOPMENT

In recent years there has been a revival of Interest In young
children. To some the earliest years represent an opportunity to
intervene in the cycle of deprlvation; to others young children
represent a vital stage In the cognitive development of the specles
(Tizard, 1970). To another group the early years present an oppor=
tunity to study and identify the origins of learning problems. For
all points of view the common point of reference Is the presence of
a body of emplrical knowledge on the course of early growth. The
St. Louls Baby Study [s an attempt to understand the processes of .
cognitiva and physical maturation from birth into the school years.
The studies have emerged from a ratlional commitment more than a
decade ago to conduct a prospective longltudinal Inquiry covering
the preschool years. The program Is broadly concelved In the hopu
of shedding light on both focal and peripheral matters. The basic
theme of the Inquiry is acquisition of materials which will coptrib~
ute to an understandiirg of achievement in middle childhood. More
particularly, it Is an attecnpc to bulld a body of knowledge of use
in explalining the cognitive skills particulerly relevant to class-
room experiences, ’

The nexus of biological familial and soclial influences on
growth presents some challenges to Inquiry. The methodology of
chlld study In the very young is invariably a process of individual
case studies. Family cooperation requires that data collection be
conducted under careful supervision. The Interrelation of these
premises Is delicate, leading to serious commitments by all con-
cerned. The appropriate Information is quite diverse, with blo-
logical data being nzeded. This concern for the biological domain,
n addition to seeing relevance In behavioral data, arlises from a
conservative position on the role of environment in early childhood
and a critical position on the adequacy of current formulations of
nature and nurture. Too often what Is not clearly environment is
rashly construed as heredity (Mltt}er, 1969). More reasonably one
can posit an external environment, man-made events impinging on the
growing child, together with a biological environment of prenatal
and postnatal nutrition. The blological order in gestation Is open
to Influence for good and [11 by the external environment. Con-
versely, liuman environments are medlated In their effects by the
presence of physiological realities.



The preceding remarks are little more than restatements of the
obvious. Yet, they precipitate a series of unanswered questions
about the relatlive influence of the several vectors of change. The
extent to which human Influences affect cognltive status in the
presence of blological Influences Is a preoccupying question. A
furthar elaboration, the extent to which such Influences rise and
fall In sallence, Is equally unclear. Our age has based public
planning for the education of the young on a predilection for en-
vironmentalism. It seems only reasonable to inquire Into the mag-
nitude of effects and the relevant covariants to environmental
manipulation. To do so is to seek optima! use of environmental
strateglies for helping young children. Recently, Shulman (1970)
has called for reconstruction of strategles for advancing the effl-
ciency of educaticnal planning. - One of his exhortations Is that
decislons be based on comprehensive pictures of development In the
school-age years. The writer has extended that ideological posi-

tion 1n 1973 (Jordan, 1973b), asserting that development shouid
be the theme of education.

The Inquiries reported In this document take their place
alongside a number of attempts to understand the characteristics
of children by means of study over an extended period of time, At
the moment, there are several investigations under way, each of
which Is attempting to understand the growth of chitdren In terms
of past, present, and future. In 1969 the Office of Economic Oppor-
tunity sponsored an Educational Testing Services (ETS) study of
growth' in the preschool years. The goal of the study was to under-
stand how the preschool years contribute to the cognitive attalnment
in poor children entering school. The project gathered data In
several settings, rural and urban, and in eastern, midwestern and
southern regions of the United States. Unfortunately, the ETS
study was drastically cut back iIn 1970. In the United Kingdom
Tizard (1966) began study of a large population of children living
on the Isle of Wight. Tizard's 1970 (Rutter, Tizard, and whitmore)
report has revealed a number of interesting findings in twenty-two
hundred children at ages nine and ten, for the most part. One major
finding Is that the connegtion between cognitive retardation and low
social class Is not confined to large urban slums. The problem can
arise in small towns as well as large. Tizard and assoclates have
shown that the situational; antecedents to childhood problems can be
quite clrcumscribed; child delinquency and emotional disorders are
related to broken homes. Inteilectual retardation and under-
achievement are related to social class. The incldence of dis-
ability states in this well-favored population s remarkably high.
Using four categories, intellectual retardation, educational back-
wardness, psychiatric digorder, and phyeical handicap, Tizard and
associates identified problems in one child out of six; and one
quarter of the handicapped had two problems. These figures may be
usefully contrasted with those given in Table 80.

The preceding studies have in common the fact that they are
recent and were Intended to produce significant educational and
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psychological data over a period of time. Two rather different
studies had thelr origins well over a decade ago. In the late 1950's
the Natlonal Institutes of Health began the Collaborative Perlinatal
Study (Berendes, 1966), an analysis of the outcomes of 50,000 preg-~
nancies. According to Fox (1971) the useable cohort Is somewhat

more than 35,000 cases, and there are two thousand varlables avall-
able for analysls. The study conducted on a largely decentrallzed
basis, has persisted in the face of many problems. It has produced
a number of useful accounts of blological growth (Chung and Myrlan-
thopoulos, 1969). A British investigation with similar Intentions
was launched about the same time. The Natlonal Child Development
Study began with ldentification of 17,000 deliveries. 1in 1967 Kell-
mer Pringte, Butler, and Davie reported the developmental status of
11,000 of the children at age seven. A more recent report by Davie,
Butler & Goldstein (1972) has examined the status of the children at
age eleven, and status at age fifteen Is the subject of a 1974 report.

Another British study, The Natlional Survey of Health and Devel-
opment, started even sooner. in 1946 the Population Investigation
Committee began study of five thousand families who had bables de-
livered in one week In the month of March. Studies by Douglas (1967),
and Douglas and Ross (1964), and Ross and Simpson (1971), have re-
ported the development of the children up to adolescence.. The sub-
Jects born In 1946 are, of course, young adults at tha time of
writing.

It can be seen that there are severa: quite active studies of
children using large populations and following them over time. In
this regard they are similar to studies begun in previous genera-
tions. Perhaps Terman's work (0Oden, 1968) stands as the classic,
following gifted children for several decades. Similarly, the
Berkley Growth Study, now in Its fourth decade (Eichorn, 1969) has
studled several groups of individuals up to the present time. Such
studies should not be confused with '"follow-up' studies, Investiga~
tions in which subjects of completed studies are investigated once
more. In such studies cooperation of subjects Is often fortultous
and the opportunity for distortions in results due to sampling prob-
lems Is considerable.

In recent years studies of lesser magnitude than the U, 3. and
U. K. studies of very large populations have appeared. They are
based on recognition of the value of developmental datz In studies
of cognitive development. In Scetland, Drillien's program of study
has examined the effects of prematurity on the growth of children
from birth into the elementary school years (brillien, 1963, 1964,
1968, 1969). The Washington University studies on anoxla (Graham,
et al., 1962; Ernhart, Graham, and Thurston, 1960; Corah, 1965) have
malntalned a theme of concern for the effects of perinatal oxygen
deprivation. Jordan's S, Louls Baby Study (Jordan, 1971a) Is an
attempt to relate soclal and biological data to sequential stages
of development in the preschool and elementary school years. A group




of one thousand Infants, and the subject of this report, has been
followed for several years. Finally, It Is helpful to consider a
fourth study of medlum slze. For the past several years a group

of sclentists In Baltimore (Hardy, 1966) have been studylng the
effects of an epldemic of rubella on a cohort. This work is In-
teresting because of the cyclic nature of rubella and the probabi]-
ity of the problem recurring in the next few yzars.

In additlon to programmatic inquirles there has been a growing
serles of studles directed at studying the connection between stages
of development. Versaccl's (1966) dissertatlon related a sertes of
paranatal factors to reading skllls for two hundred children In the
fifth grade, Similarly, Balow's (1969) work has examined the edu-
cational outcomes of development In children originally enrolled In
the Collaborative Perinatal Study. Phase I of the Early Develop-
mental Adversity Program (Jordan, 1964} found an educationally
signiflicant relatlionshlp between paranatal data and educational
data In elementary school children. Similarly, Edwards {196€) was
able to relate birthweight and Apgar scores describing five physlo-
logical traits at birth to mental and motor performance at age four.
In perhaps the most extensive study of early developmental stages
Bell, Weller, and Waldrop (1971) have found that high Intensity
behavior In infancy is related to low intensity of behavior at
nursery school age. )

An aspect of these studies Is their explicit orientation to
the value of data from the earliest stages of development. Further,
there emerges an interest In the study of characteristics without
the kind of manipulation of events stereotyped as the only kind of
worthwhile research. The relationship of this trend to natural~
istic research Is not clear. In part the machlnery of Government
interest In early development provided an impetus to study of chil-
dren In the preschool period. That progress had antecedents In
the work of Pasamanlick and Knobloch (1960) and others (Anderson,
1955) who had Identified a number of [lluminating elements in child
development. In most cases findings emerged from nonmanipulative
Inquiries, investigations in which nature rather than science
assigned experiences to children.

A highly related aspect of the interest In correlating child
development at various stages between infancy and adolescence has
been the implicit use of large populations. Some of the more im-
portant influences on child development are quite rare, for example,
the toxemias. Investigators have monitored large populations with
two particular consliderations in mind., First, the identification
of rare conditlions, and second, preservation of samples of adequate
size over periods of time. From these two observations other In-
sights into strategy may be elucidated. First, relatively little
work exists to yuide Investigators in the selection of conceptual
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models for studying populations of chlldren (Blum, 1962; Helnrlch,

1964; Schale, i965§. Second, equally scarce have been statlstlcal
models for evaluating data In a fashlon fully responsive to the

passage of time as a critical dimension (Gottman, McFall, and ‘
Barnatt, 1969; Werts and Linn, 19705 Murray, Wiley, and Wolfe, 1971).
Third, few Investigations have emsrged to assist with cruclal problems
of manlpulating phenomena In diverse realms, e.g., neurological data as
predlctors, and educational data as criteria. All too often rigorous
data In the Investigator's own domain Is related to less than best data
In another domain. Ffourth, the procedural aspects of developling data
In different realms and at different times (Hoffman, 1969) have been
rarely discussed (Huessy, 1967).

From the preceding observations it can be seen that the con-
text for connecting development of children at dlfferent stages
consists of a varied assortment of procedures, ldeas, and analyses.
The alternatives tend to present themselves to investigators in the
order of problems about (1) procedure and data gathering, (2) for-
mal experimental design, and (3) statistical manipulatlon. In fact,
this Is an unfortunate arrangement; all three topics are reciprocal
In thelr Implications, and the nexus they form may be glimpsed In
the commentaries of Kodlin & Thompson (1958); Thomas, et al.,
(1960), and Schale and Strother (1968). For the purposes of this
discussion it Is helpful to begin with (1) formal experimental de-

slgn, considering next (2) statistical manipulation, and then (3)
procedures and data gatherling,

(1) Experimental design: There are three general approaches .
to the study of chT1drenT§_%3Velopment over a period of time. The
flrst and most appealing Is the retrospective approach, which has
been analyzed elsewhere (Jordan, 1967, 1971). The basic strategy Is
Identification of a group of Individuals with a characteristic of
partlcular sallence, e.g., mongolism (Ingalls, Babbott, and Philbrook,
1957; Chen, 1969), behavior problems (Wolff, 1967) and cerebral palsy
(Eastman, et al., 1962), The previcus histories of the probands are
traced and the cause of their condition Is thereby discovered. Pro-
cedurally, reconstruction of events between the early state, ad hoo,
becomes a very uncertain cn*erprise. Wenar (i963) and Neligan and
Prudham (1969) have demonst. ated that mothers' memorles of early
development are selectlve, and generally unreliable in cases of
abnormal development. At a more basic level the retrospective in-
quiry starts with dependent variables and then searches for independ-
ent varlables. The probability Is high that a Type I error will
occur. In that process a correct hypothesis of no difference will

be rejected (Balley, 1958). Yarrow (1970), Jordan (1967), and
Klemmetti and Saxen (1967) have shown that outcomes of retrospective
technique are not the same as those reached prospectively., Despite
Its problems the retrospective approach to studying human character-
Istics over time Is attractlve and Individuals still propose to con=
duct them (Silver, 1970). The economics of money, time, and energy
It profers are very appealing (Jones, 1967). Taulse and Headman
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(1969) have suggested that the use of multiple contrast groups can
increase the probability of avolding errors when making conglusions
from retrospective data,

The second type of design is the prospective study. In such
quas!-experimental designs (Campbell and Stanley, 1966) probands are
Identified by means of the Independent variable and followed, together
with contrast cases, through a perlod of natural time In a serles
of dependent samples (Thomas, et al., 1960; Baltes, 1968). Orillien's
studies of Scottish premature bables have yielded a picture of de-
velopment from birth to school age {(Drillien, 1964, 1969, 1970).
Moore's (1967, 1968) investigation has reported development in a
group of London boys and girls up to age eight years. The program
from which this report emerges has examined two birth cohorts {Jordan,
1964) . The second cohort, one thousand babies, has been examined at
Intervals of six months for several years. The advantages of the
approach are considerable. Questions may be refined with the passage
of time, and data of a sort not necessarily avaitable In existing
records or through testing on a single occasion may be generated.

The hazards are formidable. Gross outlays of money, energy, and

time are called for. The entire enterprise may be compromised

before completion by a varlety of events. Sample shrinkage may be
unmanageable and fiscal crises unavaldable. Very large prospective
studies are particularly susceptible to such hazards, the ETS 1969
and Collaborative studies referred to previously being prime examples.
Nevertheless, prospective studies are undertaken from time tu time,
despite the hazards (Butcher, 1970).

A third approach Is to view the span of development, that is,
time as a dimension manageable by simultaneous and independent sam-
pling at various ages or strata {Baltes, 1968). The technique !s
appealing when contact with a population cannot be sustained through
natural time. Cederblad's (1968) demonstration of Ir:ellectual de-
cline in Sudanese children was possible because she studied children
from ages seven to fifteen years simultaneously. ODlsadvantages lle
In the need to have all questions formulated before data gathering,
In additlon, subjects born at different timas may not have the same
developmental baseline (Schaie and Strother, 1968). That is, they
may have been exposed to highly dissimilar and transient experiences
such as epidemics and social disturtances. Baltes and Nesselroade
(1970), and Hitton and Patrick (1970) have recently offered highly
technical criticisms of this approach.

(2) statistical consideraiions: One of the realities of child
behavior Is that Tt I's complex, arlsing from multiple causes, and oc-
casionally, without cause or purpose. A description of behavioral
status, accordingly, rests on a mass of information drawn from many
sources. The basic Information may, in turn, be manipulable In other
forms as measures are segmented and combined, e.g., dichotomized and
used to create cell contingencies. Analysis of variance has proved
to be a powerful tool for analysis of data; however, a more flexible
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technique for studying large amounts of data In numerous independent
categorles Is multiple linear regression, Introduced by Bottenberg
and Ward (1963) the technique has been elaborated by a series of com-
mentaries (Cohen, 1968, 1969; Darlington, 1968; Kelly, Beggs, and
McNell, 1969). A statistical requirement met by the technique Is the
need to manlpulate many varlables simultaneously. A further advan-
tage Is that non-linear relatlonships among independent varlables may
be explored (Jordan, 1971g). A basic Justification for use of linear
models to study developmental data has been presented by Werts and
Linn (1970), while Cohen's (1968) commentary points to the wider
applicablility of the multilinear approach. An example of applying
multiple regression to developmental data may be found in Wilson,
Parmelee and Huggins' (1963) analysis of low birth welght, and In

Blatt and Garfunkel's (1969) analysis of intelligence test scores
of poor children,

(3) Data gathering: To some extent the options for consldering
data have been considered in the Immedlately preceding sections on
design and statistics. However, those observatlions touched on in-
formation as formal data, and left unconsidered the strategles for
gathering information and using It.

In research on development the process of gathering information
too often begins with searching clinical records (Burt, 1968; Spitzer
and Cohen, 1968). Two problems which Immedlately appear are first,
the value of Information In records. The expression "'file drawer"
research Is Invidious, and with reason. However good case records
may be, they were generated for speciflc purposes and to answer
specific questions, It Is unlikely that they can help answer all
Inquiries. Second, an orientation to clinical records tends to
modify questions Into propositions which are answerable with the
data on hand. It follows that Information which Is available may
take priority over the Intellectual substance of a question; the re-
sult Is first-rate data for second-rate questions.

Virtually al} styles of inquiry contain the option to gather
data from subjects. Common to all is the need to gather the best
data. With captive populations such as students continuous access
to subjects Is feasible. With non-captive populations, that is
people who volunteer or move to another clity, acquisition of data
is more difficult. Personal interviews and individual testing may
be possible, but use of malled questlionnaires and telephone calls
may also be needed (Oroege, 1971), Hochstims's (1967) analysis
suggests that the three methods are practically Interchangeable in
terms of valldlity and utllity, Less manageable is the matter of
public attitudes. Testing of al] kinds Is viewed with suspiclon in
some quarters., Entire segments of the population may decline to
cooperate In periods of social unrest and strife. At a more
sustained level a lack of interest on the part of parents and sus-
piclons of possible Interference are encountered (Moore, Hindley,
and Faulkner, 1954)., Such attitudes can lead to withdrawal of
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There are a few subjects as likely to evoke a loss of obJectiv~

Ity In both the man In the street and the soclal sclentist as the
topics race and ethnicity. At one end there arises a perception

that race Is blology, pure and simple, while at the other a tendency
to collapse all differences Into "culture! is equally misleading,
People can be markedly different in ways that are obvious, such as
color, and In ways which are more clear to themse lves, such as
speaking a minority language. In such cases the differences, self~
- perceived and percelved by others, tend to be assoclated with
differences in. performance measured against a conventlonal standard
(Dreger and Miller, 1960; Jensen, 1961; Rieber “and Womack, 1968),
In the United States the most common form Is the academic performance
- of black children, a“condition In which low attalnment Is commonly
encountered. However, the earllest years of such chlldren tend not
to reveal basic differences. Cross cultural study indicates that
children of wholly black ancestry, urban Bantu infants, tend to be
ahead rather than behind urban white children (Griffiths, 1969;
Liddicoats, 1969). Black Tmmigrants in Britaln are typically a year
retarded in language development (Seidel, 1967) and do poorly on
standardized tests (Payne, 1969). The social antecedents to these
findings are not surprising., Hood et al. (1970) found that one year-
olds In the London Inner district of Paddington 11ved under conditlons
of conslderable family adversity. Thelr parents were originally
-rural In background, for the most part. The children 1lved In
crowded condittons averaging 3.3 persons per room. Pless and Hood
(1967) have shown that:black West Indlan immlgrants tend to experlence
unstable marriages., Opp&'s (1964) analysls showed widespread anemia
and rickets In the same poputlation; Stroud (1964) has reported a

high inclidence of West Indian chlldren among burn cases. Maternal
prenatal health tends to be poor (Kood et al., 1970), although there
Is an Interesting lowered Incldence of pre-eclamptic toxemla, accord-
Ing to Barron and Vessey (1968).
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In the United States It Is the case that soclal factors operate -
to the detriment of blacks, primarlly. Robinson (1967) has reported
that negro women account for 11,3% of live births, but 17,4% of fetal
deaths. The preponderance of lower soclal class membership affects
the health of black women and their bables. Hendricks (1967) has
reported that reproductive accidents decline among black women as
social class level rises, Scottish data provided by Balrd and |lisley
(1953), and Dritlien (1968) demonstrate that low soclal class member-
ship Increases the Incidence of true prematures and small-for-date
Infants. Even so, Naylor and Myrianthopoulos (1967) were led to be-
lleve that white bables may be heavier than black bables for unknown
reasons. s SRS :

In recent years Jensen's (1969) remarks have ralsed once more
perennlal questions about the basis of observed differences between
ethnic groups. ‘The matter seems no better comprehended than In
previous considerations. Light and Smith (1969) have found a soeial
allocation model of influences on Intelligence to be useful. In
their analysis they accepted Jensen's proportions of IQ varlablility,
The social allocation model, which uses differential soclal experi-
ences as a hypothetical source of varlabllity, explained a substan-
tial proportion of iQ variance. A common flaw fs the reductionist
error of labelling all processes which are not responses eliclited
by environment as heredity. A more profitable alternative is to
consider them native tendencies, vectors of developmental behavior
which may or may not be completely autonomous. By that label the
relatively obscure processes of prenatal growth may be treated with
respect, That Is, the early processes of growth Involving genetlic
materials may be acknowledged; the environmental-hereditary basis
of those processes then emerges as a question of substance rather
than disappearing In the swift and erroneous concluslion that genetic
mechanisms are immune to environmental Influences. Prenatal growth
retardatlion cannot be deflned as genetic although It occurs In the
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absence of the norma! range of environmental Influences. The uterine
environment provides hazards to development as well as constltuting
_the optimal site. The placenta (Gruenwald, 1963) Is a biologlcal
support to life, but It Is also environmental. The effects of late-
_preghancy growth fallure (Warkany, Monroe, and Sutherland, 1960;
‘Dignam, 1967) are seen in mental retardatlon post-natally, Equally
opaque are the effects of early pregnancy complications In the form
or viruses (Monif, Hardy and Sever, 1966; Gitnlck, Fucclllo and
Sever, 1968) although°thé"affects,are»clear.sevefaJYYear51afteridef

"Ilvery’(N;Y.fTimeegtIS69);‘ An increasing body of information In the’ n ” j

~school years (Lytton, 1968) polnts to the contributlon of blologlcal
factors to 'learning disorders In children:  The relationship, as ex=~
plored by McNeill and Wlegerirk (1971) tends to be generallzed; - =

although the antecedent factors to chlldren's prObIOMSflfgbeCOm{ng“‘ ;;“ff

i., clearer (Rossi, 1964),

Blolégjﬁal Aspects of Development

To some extent learning problems are predictable In the pre=

.- 8choo) years. Neligan and Prudham (1969) have shown that ages for
~ walking and talking In sentences are useful prediction of cognitive
abl)ity at school entry age. At an earlier age anoxla assoclated
with dellivery tends to produce lower cognitive attalnment In sub-
sequent years (Graham et al., 1962; Ernhart et al., 1963).

Measures of blood oxygenation are not automatlic¢ Indices of trauma
In the case of anoxia (Caldwell et a)., 1957). A broader pleture of
early damage Is avallable through use of Apgar's (Apgar, 1953; Apgar
and James, 1962) system for evaluating the physiologlcal state of in-
fants., Flve physiological signs rated In the first few minutes of -
life post partum yteld a score of ten for bables In optimal condlition,
Scores of six or less are usually indicative of a clinlcally poor
state (Glefss and Holderburg, 1963; Klatskin, McGarry and Steward,
1966; Shlpe, Vandenburg and Brooke Willlams, 1968). Apgar (1958)
has reported a mortality rate of 15% In bables with scores of two
or less, '

Low blrthweight has emerged as a significant Indicator of de-
velopment In children. Eaves (1970) identifled depressed scores
on the Griffiths scale of Intelligence at elghteen months. At .four
years, however, the effects were less clear, a finding corroborated
by Babson and Kangas (1969), and to a lesser extent In a recent
British study (Report..., 1971). At seven and elght years of age
normal Intelligence was the rule for Just over one thousand prematures
studled by McDonald (1967); however, she found an abnormal Incldence
of low Intelligence. At eight to ten years of age Wiener et al.,
(1968) found that Intelligence test performance was generally satls~
factory, although the Bender-Gestalt test revealed some dlfferences.
Lubchenco et al., (1963) analyzed development at age ten of a group
of bables under 1500 gm. Two thirds were found to have neuropsychi -
atrlc problems assoclated with thelr small birthwelght. Drillien's




ff'f (i96§)7premétur¢siunder;2,000,gm; showed tehdehéleﬁ to;dISturbed be-

havlor and lowered academlc competence. Of course, prematurity does
~not operate In . sultural vacuum, A varlety of studles (Drill- '
~len, 1963; Wor - 1963; Wlener, Rider, and Oppel, 1963) have related
prematurlty t. Jevelopment by means of soclal ¢lass, The effect
gIS;largeiy to‘depress“IGVeISjof'attalnment);ﬁThlsals particularly
- the case among the smallest premature Infants whose postnatal course
Is adversely affected by growlng up In lower soclal class homes,

~In recent years birthwelgnt above the optlmum, which Rantakallio gy
~(l958)zhas*put;ét~3200#k700.gm.‘for“déllvé?lgs.Ih the fortleth week '

—of estatJOn,;leads”tbIadverSe‘effects; ;BabSOﬁ,'Henderson, and,cIark_
*(1929)_have found an above average incidence of low Intelligence in

- chlldren with birthwelghts above 4250 gm. Large bables were more
l11ke small bables than average size bables In the distribution of
Blnet 1Q's at age four years, It seems llkely that the relatton~

ship between blrthwelght and development |Is curvillnear (Jordan,
1969); low birthweight leads to poor cognitive attalinment in a dis-~-
proportionate number of ¢hlldren, average birthweights leading to

no effects, and high blrthweights depressing performance once more.

It Is probahle that we will see an alternative to blrthwelght
as a measure of neonatal development. In theory, gestational age
~Is more accurate, but It Is not always easy to calculate. Recent
French research suggests that It may be possible to establlsh gesta~
tional age by studylng reflexes and muscle tone, and italian research
(Petrussa, 1971) suggests there are developmental indices of gestational
age. Welight has proved useful, however, and will probably continue to
be employed on pragmatic grounds.

A broad picture of perinatal status and its meaning for subse-
quent growth has been provided by Jordan (197ib). A serles of
categorically defined abnormal states were related to growth in the
first two years of life. Multiple compllcations prove most likely
to affect physical and cognitive development.

Family A§pect§ of Dévelopmant

A part of the complex of growth is the matter of nurture. Life
style |s altered by extreme Income limitations; concern for the future
and the corresponding broader notion of a rationally controlled way
of life Is not possible when the press of clrcumstance Is felt 1mmedi-
ately. The result is a life style orlented to the moment, with the
demands of the future being remote, Patterns of nutrition are rad-
fcally altered by poverty, with poor food selection and unwise expend-
iture of money as the chlef causes. The effects of malnutrition are
~particularly ¢ritical among the very young, where lrreversible damage

may be produced. Winick and Rosso (1969) have reported slgnificant
braln welght reduction and protein supply In Chilean children succumbing
to malnourishment. Rosenbaum et al., (1969) have reported that pro-
teinuria among pregnant women produced lowered intelligence at age
four years In flfty-three children. At a less critlical level poor
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~eating patterns such as missing breakfast have an obvlious effect on
the responslveness of chlldren; their powers of concentration are
reduced and they are less capable of sustalned Interest.

Another of poverty's effects on children Is the simple matter of
inadequate clothing, Wet, cold feet, together with a degree of mal-
nouriskment can lead to poor school work among even the brighest ‘
children. North (1970) has reported that elghty percent of the health
problems discovered In Headstart children were not previously known or
treated, ' . ‘ ' :

Within the last year there has arisen a degree of attentlon
to a problem which I1lustrates the interaction of soclal and blo-
logical problems. Metal poisoning Is on the rise (Hicks, 1970; Lyons,
1970; Chisolm, 1970; Becker, 1970). Plumbism, lead polisoning, Is
particularly attracting attention since It Is a danger to many chil-
dren., Chisolm (1970) has estimated that ten to twenty-flve percent
of children who live in older, deteriorated housing are susceptible,
with two to five percent probably showing '"...manlfestations compat -
ible with Intoxication" (p. 598). The research program which Is the
topic of thls proposal has discovered several cases of apparently
toxic levels of plumbism in the 1966 birth cohort at age three.

Sti11 another byproduct of poverty Is Its effects on the struc-
ture of the famlly. Poor black and Puerto Rican familles have been
characterlzed as matriarchles. Their instablllity and poor nurtur-
ance compound the effects of other problems, Bandler (Pavenstedt,
1967) has drawn a plcture of families in which children's needs are
less Important than parents' needs, and In which parents' roles
have not become stablilized. Maternal health Is often not good In
poor families. Children suffer in several ways, First, they are
born to mothers who tend to concelve earller, a finding documented
in England (Fitzherbert, 1967), Scotland (Baird and I11sley, 1953),
and in the Unlted States by the writer. As a group they have a higher
incidence of pregnancy complications and premature births (Falrweather
and I1lsley, 1960). As issue of lower class mothers, their biological
adversity Is compounded by soclal adversity (Wortis et al., 1963;
Oriliten, 1970; Jordan, 1972).

Lower class mothers tend to act In consistent ways, with
results that are not always beneficial, Hess and Shipman (1965)
have listed the ways in which four year old children of lower class
mothers are affected by maternal life style. They state that such
children tend to respend to status rather than to logical strategles
when coping with problems; they are compliant and non-reflective,
and see matters In a greatly fore-shortened time perspective. Sum-
marizing flve major longitudinal studies Rees and Paimer (1971)
emphaslze the role of parents' occupational and educstional level
In the attalnment of children on standardized tests of intellectual
development. ’
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, The age at which the range of hypothetical {nfluences Implinge
on child growth in the flrst four years |s the subject of a serles
of reports by the writer, (Jordan, 197le, Jordan and Spaner, 1971)
~and |s extended In the substance of this document, which studies
~ growth at ages thres to slx. Belng very young doas not preclude .
- Infants fr9m~;esgondlng to opportunities, Moffitt's (1971) bables
-~ were qulte capable of subtle diserimination of speech sounds at age
slx months, Work on infants conducted by Hansen (1971) In Norway
shows that quallitative deprivation in the form of Institutional rear-
ing continues to present a plcture of delayed devalopment, The flind~
ings are consistent wlth those presented thred decades ago In the lowa
~ studles on differentlal effects of Institutional llving, In such
~cases the absence of warm, sustalned relationships and stimulation
retard human development, On the other hand, the presence of stimu-
lation Is not always beneficlal; it depends on the nature of the
stimulation and on its style. Klaus and Gray (1968) have shown that
there {s no shortage of stimulation in poor homes; the difflculty is
that It is on the order of nolse rather than slgnal, t.e., it is not
constructive stimulation, Finally, poverty's heritage of disorgani-
zation leads to patterns of neglect. It is clear from a large amount
of research (Aserlind, 1963; Bing, 1963; Marge, 1967; Honzek, 1967)
that a home which Is child-centered and stimulating plays a vital
role in helping young children reach thelr potentlals for cognitive
‘attainment and language skills, The earller chlldren are exposed
to benign stimulation and develop a sophisticated life-style, the
?ette; the course of thelr cognitive growth (McFle and Thompson,
1971). ‘ , ,

Soclal class differences In levels of ¢hild development are well
known, The term Itself is not without ambigulties, but It tends to
consistency, Most techniques for measuring SES level incorporate the
leve! of education and the occupation of the bieadwinner. In some
contexts, particularly those where soclal ciass is unusually signif=
lcant, an old name and family connections may lead to under-assessment
of life-style. The reverse can occur, and there are familles known
to soclal agencies as multiproblem faml)ies. For such groups, for
example the North Point familles described by Pavenstedt (1967),
soctal mobl1ity often means a downward drift, to the detriment of
the children. It seems to be the case that the soclal class level
of familles Influences young children largely In the negatlive,
(Jordan, 1971e) producing Inhibitions In attainment. Such overt
influences are not always present. in the first year of life (Jordan
and Spaner, 1970), but they seem to be clearly established by the end
of the preschool years., To some extent soclal class Influences oper-
ate more powerfully than ethnic group. Stodolsky and Lesser's (1967)
research shows that differences In socla) class level persist within
a varlety of ethnlc groups, Chinese, Negro, etc. Freeberg and Payne
(1967) belleve that soclal class differences tend to express them=-
selves through parental language stimulation. In additlion to parental
language behavior soclal class differences are exhibited In styles
of control exerted over children, Authoritarian patterns of. Inter-
action with children tend to be Inhibiting. Jordan's (1970) research
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and that of Ernhart and Loevinger (1969) shows that authorltarianism
is quite related to soclal class; as soclal class level rlses author!-
tarianism declines, providing a less inhibiting atiosphere for chil-
drens' explorations of the world, .

. From the preceding dlscussion 1t can be seen that study of

~child development in the preschool years suggests that answers:may,

be avallable to questions about the course of growth. When ck!ldren

are afflicted with learning problems the value of tracing patterns

~ of growth Is Increased, A full plcture of the antecedents to dis=-
abllity status provides a basis for understanding strengths and

weakhe$SestHlCﬁ.Chlidfen:shQW,,‘Equélly'slgnlflcant Is the oppor=-

~tunity to relate Interventlon strateglus to differential patterns.
~of .growth, ' Jordan and Spanar (1970) have shown that development

at.age one year Is not particularly Influenced by ecologlcal data.

At two years Spaner (1970) has shown that environmental varlables
have a modest role In cognitive attalnment. At age three Palmer (1970)
has shown that soclal class Is not as great an Influence on develop-
ment as |s commonly.belleved, Yet, It Is well known that Headstart
youngsters, e.g. klndergarten age children, differ in cognltive attaln-
ment, physical state, and academlc readiness (North, 1970) . Only data
coverling the full spectrum of preschool growth offers an opportunity
to grasp how (e.g.) environmental Influences exert thelr control on
developing children. Implicit In thls observation Is the Idea that

the process of differentiation among pteschoolers leads to varlous
patterns of aptitude. It does so by ellciting different cognitive
styles from cultural contexts (Stodolsky and Lesser, 1967) and also

by elaborating biological propensities, in the latter Instance sen-
_sory problems leading to special class placement may be Increased,

and mfnor problems of central dysfunctlon (Haring, 1969) may be
elaborated. . s :

In the case of emerging patterns of strength and weakness for
learning the matter of time applies. Some children will appear to
fall behind or move ahead in development earller and later than others.
Study of the.full span of early development can identlfy the patterns
of attalnment for various groups of children, To some extent the
St. Louls Baby Study inquiries are doing this. The wrlter
(Jordan,.i971§ has developed a plcture of growth In severai groups

of children from birth to age six years (1972-3). The realtlve points
of ditference in patterns ot growth show the way In which torms of

physical and cognitive growth advance and decline over time. Presum-
ably a picture of development in several speclal populations through
the full span from birth to school age would Indicate the point in
time at which inflectlons in growth curves would emerge. Interven-
tion strategles could then be timed rationally; that Is, treatments
could be Initlated at several different points In time as diff-

erent groups of children, biological states, social groups, etc.,
begin to exhlblt the deviations towards which special educatlon pro-
grams are dlrected.
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“The substance of thls report Is a contributton to that end. In
thls document evidence Is presented on the comparative Influence of
biologlcal risk and the soclal clrcumstances of 1ife at ages three
to six. The Influence of these elements on six aspects of development
are presented and discussed. In addition, a set.of observations based
on a statistlcal description of preschool children, their homes, and
soctal clrcumstances. A third and final tem Is an appralsal of the
nature and extent of disability states, together with an analysls of
correlated and antecedent factors.



PART TWO

PROCEDURES
Introduction

The procedures of the Investigation arise from the larger con-
text of longltudinal study and the data of this report are continuous

‘with preceding studles. Over a decade ago the writer began studies

of the role of early blological and social data on the learning styles
and capacitles of elementary schocl chlldren, More recently, a study
cohort of 1008 newborns was established in 1966 after several years

of prior analyses of issues and procedures. They have been described
elsewhere (Jordan, 1963, 1964, 1967, 1971), and are discussed In Part
Two, Early Development., The 1966 cohort was constituted as a non-
random sample of births, In ordér to make sure that a substantial
amount of blological riek cases could be assembled (see Table 1).

Insert Table 1 about here

Study of the Issues of this report, but at an earlier age, havé been
reported elsewhere (Jordan, 1971b).

Procedures

For each of elght ages, 36 - 78 months after dellvery, a cri-
terion seriep of measures was established, first, by domalns of chiid
development, and gecond, by means of specific and appropriate measures
within domalns., Tralning procedures were established to bring case-
workers to a criterion level of competence and consistency within
formallized procedures. Practice testing drew on children in private
preschool agencles who represented the range of soclal characteristics
in the cohort. Simultaneously, a process of searching addresses be-
gan, and all addresses In the study population were subjected to
validation. This aspect of study is Important; the 1966 cohort Is
a non-captive population, and negotiations with subjects' families
are complex and repetitive. For example, about fifty percent of the
black families studied In the summer of 1971 changed thelr addresses.
The waves of urban migration are generally not this intense, but the
summer 1971 experience i1lustrates how difficult and taxing the pro-
cedural aspect of longitudinal study can be. 1in virtually all in-

3
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stances the summer 1971 black migrants moved a short distance, The
dynamics of research among lower class bltack and white famllles begin
with acceptance of the fact that migration 1s frequent, and Is often
undertaken to suppress knowledge of famillies' whereabouts.

After practice-testing and preliminary tracing were compieted
caseworkers began the process of flnal tracing and_maklng“%ggﬁ
In addition, selection of examiners for out-of-town cases began.

In some cases children were tested by examiners who, had seen them
In thelr homes on several previous occaslons, In other Instances
exaniners met famllies for the first time, due to changes of case-
workers. We have developed a pool of experlenced examiners In
urban centers, largely In the United States, but overseas In.a few
cases, In the course of a dozen testing perlods. Tests were admin--
istered In homes, with test administration monitored by supervisors
. and by means of weekly staff conferences. Test results were mon=
Itored for completeness of detall, and prepared for data processing.
At the time of writing the research program has accumulated two
hundred and fifty Items of Information on the 1966 cohort; the In- :
formation Is avallable on magnetic tape and is stored In a 370/165 com-

puter, together wlth standard statistlical analytic packages.

Subjects

The children examined In this report are the traced, coopera-
tive portion of the 1366 cohort at elther one of two half year anni-
versaries of birth. The 1966 cohort of 1008 infants was not random,
but contrived, In order to guarantee selected perinatal risk cases.
Accordingly, the 1966 cohort of 1008 was flfty percent blologlcal
risk, and flfty percent non-risk, i.e, the next seriatim case in the
same hospital* and meeting the criterion serles glven in Table 1.
The criterion series Is noteworthy because It |s categorical; that
Is, risk status Is not completely defined by degree of insult, Cur-
rent factors which are elther In the child or In the mother were
employed. Some were very clearly related to lnsult, e.g. low Apgar
(Apgar, 1953; Apgar and James, 1962; Apgar et al., 1958) or low
birthweight (Drillien, 1963, 1964, 1968, 1969, 1970; McDonald, 1967).
Others were contextual, 1.e. belng born to a very young woman, or
to a woman at the end of the childbearing period. Still other fac-
tors were predisposing, as in the case of Issue born to women with
a history of pte-eclamptic toxemia.

Use of a categorical predictor serles Is a rational cholce

over degree of Insult as an Index of rigk; there are two reasons,
One is the: need to test hypotheses which Incorporate both mild and
severe risk since consequencesof severe risk are relatively well
grasped. The second arises from the decade-long purposes of the
investigation, which transcend the confines of a glven stage of pre=~
school development, looking to relate early development with and
without biosocial risk to school status.  In this connection It is

*Five hospitals used in 1966 to obtaln a range of soclial class and
race,

olntments. . _7
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1lkely that the optimal value of risk data for aducational purposes
~will arise from development of a set of educational risk factors.
- 'They should be discrete rather than contlinuous varliables, which
~ can be related at some future date to indlces of school readlness
and, hopefully, school achievement. In that context early develop-
~mental data need to be mahlpulated as relatively discrete Items of
~ Information In order to be of use In planning Instruction,

~_The number of subjects ln:prosééctlbéstudZ-ls‘a‘tébquwhOSéf
. compléexity Is generally underestimated, The 19

cohort contalned

1008 subjects, and the subjects of thls study ars the avallable sub-
. Jects at elght study periods. The general stereotype Is that the =
- number of sublects In a prospsctive study .declines In proportion to =

~ the passage of time. In the case of the 1966 cohort the picture Is

~ not that simple. The explanations are as follows. Prospective .

~longitudinal study, by definition, covers a span of time, Within.
~ the perlod there may be rises and falls in availablllty of probands,

One. source of reductlon Is the death of children. There have been

atout a dozen deaths in the 1966 cohort, most due to accidents, and

occurlng In lower class children, black for the most part. Another i

source of variabillty In study populations followed for a perlod of
years 1s public opinlon. Prospective longitudinal research Is =~
affected by the soclo-political state of affalrs. 0Or, Martin Luther
King's death drastically reduced cooperation In black familles,
Since that time there has been a restaration of emotlional tone and,
~further, there has been a rise In popular Interest in chlld study.

~ An additional element Is that there Is a critica) number of study
contacts hetween caseworkers and familles which, once reached, facil-

_ ltates subsequent contacts., A rise in the competence of research
staff at traclng elusive but rarely uncooperative faml)les. occurs, -
This is a matter of skill at Interviewing nelghbors, deyelopling -
cooperative relationships with community agencles, and establishing
a sense of trust In a network of third-parties, relatives for the

- most part, Another polnt is the varlation In patterns of mobllity.
Distance In the form of moves over long distances has not gensrally
been a source of attrition. There are currently about seventy fam-
illes 1iving tn various parts of the couritry. The few abroad no
‘longer provide data. Some families have remalned at a distance, and
have been tested in thelir own homes by local examiners, typlcally -
graduate students. Others have returned to the community on visits
and have been tested in the metropolitan area. Generally, long-
distance moves have been made by middle-class employees of large
corporations. These people tend to volunteer new addresses and to
keep in close touch.

The result of all these influences has been to refute the stereo-
.type of prospective longltudinal study as a process of cohort attrl-
tion, with consequent sampling distortions. Table 2 shows that the
number of cases examined has been quite substantial, even at the
tast study period. Actually, there has been a rise In the number
of four-year olds tested, when compared with the three-year olds.
The four and flve year olds=eighty to elghty three percent of the
birth cohort-Is actually slightly higher when expressed as a proportion
of live, cooperative cases. However, the numbers in Table 2 use the
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blrth cohort (N = 1008) since that figure Is more fundamental. A

minor reason |s that any other smaller, more recent flgure, e.9. the.
number of cases at six months, would be Invalid, There Is the occa~
sional experience that a child Is found after several years who has

not been seen since birth; such children were traced at ages 54 and 66
months (For an extended review of the procedural aspects of longltudinal
s tudy see‘Jordan, 1971f). ’ ; i 9 ) e

The procedural aspects of tracing and testing are considerable,
The 78 month data In this report constltuted the 13th contact with
the population, and thare have been nearly sixty five hundréd data-
taking sesslons with Indlvidual children (N=6462).

At thirty-six months, the first data~taking pertod of this report,

a reorganization of the ‘cohort by experimental factor grouplings was
undertaken In order to increase the proportion of workers applied to
the target population for tracing and testlng. Cases were reviewed
by factor groupings, Controls and risk cases, and asslgned according
to the slze of the predictor status groups to winter or summer testing
populations. Table 3 shows the assignment of the large groups, Con-
trols and Factor III cases, to both testing groups on the basls of a

‘¢ random assignment., Factor II cases were few, and they were assigned
entirely to the winter testing group. Factor IV cases were assigned
entirely to the summer group.

|3

Insert Table 3 about here

.1t Is now appropriate to consider the risk factor groups In
Table 1 which are, in fact, the independent variable of this inves-
tigation*, The first experimental category, Factor I, riek, covers
the gestational states of risk, Some of them are manifestly blo-
logical aberrations while others reflect predisposition to reproduc-
tive Inefficiency. The second category is complications of dellvery,
Factor II. In this group are disorders of presentation and expulsion
of the fetus. Factor IIL descrlibes adverse perinatal states In the
Infant. Factor IV Is the presence of multiple risk, I.e. aggregates
of Factor I, II, or III. In the 1966 birth cohort at slx months most
Factor IV cases were combinations of Factors I and III combinatlons
of prenatal complications with attendant complications In the child,
Almost as many were Instances of delivery and chlld complicatlons.

*|t is helpful to point out that a series of studies using a different,
larger predictor model has been conducted parallel to the studies re-
ported here and in Jordan (1971¢), and Jordan and Spaner (1974).
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The control cases were the gggregate of next cooperating cases,
seriatim, In the hospitals where experimental cases were dellvered,
Knowledge of the risk status of probands Is not included In the in-
formatlon given to caseworkers since It might well provide a source
~ of examiner blas when testing. An additlonal safeguard against dis-

torted test results was the matching of examiner and chlld by race
(sattler, 1970).

Tests

The domains of deve]opmeht used from thlfty-SIX'to‘séventy-k
eight months’of age with cohorts Tg to T13 are summarized In Table &,

Physical Domain: Hekght in inches, welght In pounds, and head
circumference In centlmetres were obtained by dlrect measurement
of the children unders standardized procedures. Measurement was
recorded to the nearest quarter of an lnch or pound, and to the
half centimetre, ‘ ‘ R

Psychomotor Domain: Two subtests of the Preschool Attaimment
Record (Doll, 1966) (PAR) were employed. They were the PAR
Ambulation, Manipulation sectlons which when summed yleld a

third, Physical score. The Ernhart (Graham et al., 1960) Copy
Forms Test was employed in order to assess psychomotor proflcliency.
The test consists of elghteen pictures composed of line drawings
ranging In complexity from stralght 1lnes to geometric figures.
Hand and eye preference were assessed by simple tasks to establlish
degree of lateral domlnance’

Lognitive-Linguistic Domain: Measures employed were the PAR Communi-
oation subtest and the Peabody Picture Vocabulary Test, Form A & B
(bunn, 1965). The Boehm Test of Basio Concepts (Boehm,. 1969)

and Caldwell's (1970) Preschool Inventory were administered.

The latter consists of four subtests, (1) Personal-Sooial
Responsiveness, (2) Associative Vocabulary, (3) Concept Acti~
vation-Numerical, and (4) Concept Activation-Sensory. Two sub-
tests of the Illinols Test of Psycholinguistic Abititles (Kirk

and McCarthy, 1969) Auditory Association, and Digit Span, were
employed. The WPPS| Vocabulary subtest and Wepman's (1958)
Auditory Discrimlnation Test were also employed.

Disablillty Domain: A Disability Soreening Instrument was

devised to Identlfy problems. Test scores were used as objective
bases for recording Information, together with occasional in-
stances of abnormallty observed during Interviews.

Achievement Domain: The reading subtest of the Wide Range
Achrevement Test (Jastak, Bljou, & Jastak, 1965) was employed.

AdJustment Domaln: The Spaner & Jordan (1971) Cchild Behavior
Inventory was used.

Three procedural polnts may be noted about testing. The Preschool Attaln-
ment Record Is baslically a Vineland-1ike Structured Interview. In the
present investigation every effort was made to turn inquiry Items Into
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performance Items. For example, Inquliry into hopping was pursued by
having the chlldren hop. Thls procedure was applled to several ltems.
Another polnt artses from the Ernhart Copy Forms. Scoring this test
Is a dellcate task, and raises serlous problems of rellabliity; scoring
was performed by one person*, All tests were adminlstered close to the
relevant anniversary of birth, but not necessarlly on the exact day,

At ages three to seven birthdays can be qulte exclting, and visits by
examiners may beé both unwise and unwelcome. The average delay in test-
Ing was only two or three days, while testing preceded the anniversary .
slightly In a number of cases. Three, out of town testers were recrulted =
from universities and local school systems. 8y child age slx years thls
had become a stable, natlon-wide group of examliners. : '

Insert Table 4 about here

The criterion measures just described are summarized In Table 4,
by study group and by domain. This table also 1ists the number of
cases tested at each study period. One measure which remains to be.
described ts the social class score. The occupation, level of educa~
tlon, and Income source of the head of the household was scored in
the manner developed by McGulire and White (1955). In this system a
theoretical range of scores exists from 14 - 84, The scores are so
arranged that a low McGuire and White score means high SES level, B
This fact should be kept In mind because a number of correlation T
coefficients in Tables 59, 61, 66, 68, 70, 72 and 74 show ne ative
assoclations. The negatlve slgns reflect the McGuire and White scorlng
system, not the relatlonship between the constructs under considera~-
tion. The mean McGulre and White scores and standard deviations are
presented In Table 7; review of those data over the postnatal perlod
of development Is presented In Part Four, RESULTS. For the purpose
of reviewlng procedures It iIs helpful to consider the mean SES scores
and thelir significance. The grand mean for all subjects at all peri-~
ods is 55.42, A child with a mean soclal class score of 55 s lower

middle class, blue collar in socla) level. Such a chiid and family
are described later.

Hypotheses

The hypotheses of the study are essentlally null propositions
that four categories of early developmental risk and social class
are significant Influences on child growth as measured In three
domains at four ages. The hypothesls of significant Influence Is
examined In a context of children with and wlithout perinatal risk
status using the thirty-two measures of attalnment given In Table 4,

The statistical model employed was multiple linear regression
(Bottenberg and Ward, 1963; Kelly et al., 1969; Cohen, 1969), A
regressfon equation is developed In order to predict a criterion.

A critical element Is deleted or collapsed and the resulting equa-
tion Is designated as an alternate or. restricted model. The full
model is compared with the alternate model, and & F-value Is com-
“*| wish to express my thanks to Mrs. Ellen Brasunas, Senior Research

o Assistant, who scored atll Copy Form responses under the direction of
v [SRJ!:‘ _ Dr. Claire Ernhart,
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puféd for the loss of predictive efflclency traceable to the altered
vector. The basic model may be illustrated as:

YI-GO - aou + alxl + 82x2 . 0o anxn+ e
where Yiep ™ criterla of continuous or discrete data

u = a unit vector which when muttiplied by the welght 8,
ylelds the regression constant

ayXy +.. a, = partlal regression welghts arrlved at by
multip?e linear regression techniques and calculated’
to minimize the error sums of squares of prediction (Le2)

XyXg s es x, = variables In contlnuous or discrete form

e = error In predicting a criterion

~Thefbaslc re9resslon mbdels~qrekvresented In tables In the next section  ‘14;

The variations seen represent variations of two kinds. Ffirst, Is the

- use of two vectors representing experimental status Factor I, prenataql
complications, and Factor 111, neonatal aomplioations, at cohort ages (e.g.)

36 montivs and 48 months. These two exper!mental factors were replaced
‘at 42 months ‘and 54 months by the experimental risk categories Factor
11, delivery oomplioations, Factor 1II, neomctal riek, and Fastor 1v,
~myltiple oomplications, The second form of chanye was the introduction

OF vectors representing testing delay from 48 months to 78 months. 1t
Is Important to note that the hypothetical effects are discussed within

regression models which contain a maximum of elght predictive vectors.,

The critica) vectors are the four perlnatal risk vectors, the control

stetus vector, and the soclal class vector, |In the case of the experl-

mental vectors all subJects are classified as members of one status
group and non-members of all other status groups. Comparisons consist
of deleting critical vectors, e.g. soclal class or test delay in order
to test effects, and of collapsing membership vectors, in the case of
risk status. All models are linear, since methodological studies by
the Investigator have shown that nonlinear regression models add !lttle
to prediction of early developmental criteria (Jordan, 1971g) . Atten-
tion is also called to the fact that the statistical significance of
regression models is provided against a theoretical value of zero In ;
all cases, The regression models eiiployed as basic or full models are
listed In all Tables as model one. In virtually all Instances statis-

tical significance from zero is clearly established, despite the )iml-

tations Imposed on the Information in the regression models by the use

of mutually exclusive membership status categories.



PART THREE

RESULTS
introduction

The data presented and discussed In thls report are numerous ,
and extenslve, emerging from several domains of child growth at sev~
eral stages of development, The principle of organization which
underlles the material to be presented Is developmental; materials
from the several stages of child attainment will be presented con-
secutively, The same arrangement applles to the Inferentlal Analysis
and Discussion sections of this report. ‘ ,

Descriptive Findings

Samgllng

A practical and theoretical question In longitudinal studles Is
the extent to which sampling error creeps In with the passage of time
(Baltes, 1971). In the present Investigation data were taken on six
occasions at Intervals of six months, The total span of development
reported began at age 36 months and lasted to age 78 months.. The
child study periods are, however, labelled In the larger context of
data taking which began at birth and continues at eriterlion age 60
months at the time of writing. The data~taking periods of the Inves-
tigation reported here are labelled (Tg)....(T13), and cover the
period of contractual funding. At each of the criterion ages the
possibility of distortlons arises due to subjJects dropping out, belng

untraceable at any or all ages, or being untestable due to famlly and
health crises,

The materfals In Tables 5, 6, and 7 are presented in order to

Insert Tables 5,»6, and 7 about hére

discuss the validity of the fllia] cohorts T( ‘o T( The
materials In the tables describe the pattern 8} welght.lﬂllght, and
McGuire and White soclal scores from birth to the end of the period
covered by this report, ages thirty-six to seventy elght months. They

=23
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may be used as a basis for checking the possibitity of subcohorts at
criterion ages (T,) being very different from the original birth
cohort. Of the two physical measures grouped by predictor groups
weight 1s the more signiflicant for development., The third element,
soclal class score Is also an Important predictor; shifts in SES
composition of the study subjects - probande - over a period of five
and a half years and eleven study periods would be a serious source
of sampling error, though not an unexpected one. o

Welght
Weights of the ihir:egn study groups (Ty... T13) are shown In Table
5. 1t can be seen that all groups of subjécts, comtrols and four

experimental groups, started 1ife with excellent mean birth welghts,
The means given for Factor IIIL and IV groups are lower due to the
presence of Infants with and without additional problems who we l ghed
less than five and & half pounds. The ranges for factor III and IV
groups are wlde, and at the bottom end extend down to Include Infants
with blrth weights of approximately two pounds; thls is a clearly high
risk group, as recent British research (Report vovy 1971) has once
more Indicated. Comparison of subjects at 36, 42, 48 ... 78 months
Indlcates that for each study group the pattern of original wefght at
birth and welght Increments ad hoo has been mutually consistent, and
consistent with the Try)y blrth cohort In these characteristics, In
examining the tables touching on weight Increment for the control
cases at birth and In the study periods of this report it should

be kept In mind that some experImental groups are unreported as a
consequence of the 36 month (Tg) declsion to split the study popula-
tion for purposes of tracing. The pattern of helght Increments shows
essentlally the same pattern as welght, leading to the conclusion
that the physical characteristics of the f11lal cohorts (Tg ... T}3)
are essentlally comparable to each other, and to the orlginal birth
cohort (Ty) from which they are drawn.

It is worth pointing out that the preceding statement Is not
entirely self-evident. At flrst consideration It Is apparent that
any flltal cohort (Tn& far removed In time from birth (T,) probably
consists of those probands who were reported at an earliér study
period. In fact, this is only partly true; the pattern In sampling
from the birth cohort (7,) has Included previously reported cases
but It has also included cases not reported at the prior dates. In
some cases thls represents a temporary lapse; however, the act of
splitting the study group was highly beneficial, and led to tracing
some probands not examined for several study periods. As an example,
one chlld traced and studied at fifty-four months (Tg) had not been
seen since birth, He wes unavailable for study for seven study per-
lods. Thls extreme case is glven to Illustrate the fact that changes
due to Incresses as well as decreases in the number of accessible




‘probands need to be consldered Ih longltudinal study over extended
perlods of t;me, '

McGuire and White (1955).social class scores at birth glven In
Table 7 show differentlial values for the independent variable groups.
The control mean of 55.53 Is |llustrated by a white famlly lliving in
a flve room apartment. There are three children, and the father has
a tenth grade education and works as a carpenter, The controls are,
typlcally scattered around a lower middle ¢lass mean level, The
birth Factor III and IV group means were very simllar to the controls,
The Factor II group has a lower soclal class level, represented. by a
- higher McGuire and White social class score. The Factor I group blrth
SES level Is still lower, and Is about two-thlrds of a standard de- :
viation below the controls, Thls Is not surprising since prenatal com-

~pllcations are commonly assoclated with lower soclal class membership S

(Balrd and Il1lsley, 1953; Butler and Bonham, 1963; Fltzherbert, 1963;

Drillien, 1968; Hood et al, 1970). Fluctuatlons In SES level for the
fl1lal cohorts Tg =Ty3glven In Table 7 may be compared with the birth
cohort (Ty). It can be seen that the mean SES scores, ranges, and '
standard éevlations of all five predictor groups are very simllar,
The degree of fluctuation which Is at all significant Is that en- ,
countered in the small Factor II group. The range of scores presented
In Table 7 for the fillal cohorts is not large. The maxlmum rance Is

encountered at T, and Ty study periods, with the Tg group of only four
cases being the more devlant. The finding Is Interesting but not press«
ing bacause the Ts group Is not the subject of analysis In thls report,

fn general, i can be said that the children studied at several
intervals between birth (T,) and age seventy elght months {T13) reveal
consistency In physical ané soclal tralts representing predlictor
variables, An Inltial discrepancy between factor groups at birth in
social class level may be observed, but it Is merely what can be ex-
pected In view of the documerited assoclation between perinatal risk
and soclal circumstances.

Thirty=-six Months

The Tg cohort Is that portion of the 1966 birth cohort examined
three years after birth. It Is dellmlted by the selection of particu~
lar subgroups described previously and by the number of the target

population actually traced and examined, which was three hundred and
elghty. :

Birth welg@g

The 1966 cohort Included Infants of low, average, and high birth
~welght. At birth control infants (T,) had a mean weight of 7.32 Ib.
The T¢ mean birth welght was 7.28 1b., a difference of .04 1b, T
Factor 1 Infants and T, Factor I infants had simllar blrthwelights,
7.08 1b., and 7.24 1b. respectively. Ty and T Factor III infants
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also had similar blrthwelghts, 6.75 1b, and 6.93 'b. Tha data are
summarized In Tables 5, 8, and 9.

Insert Tables 8 and 9 abobt héré

Blrth Length

The average control baby In the 1966 cohort was 19.82 in. long.
The Tg controls averaged 19.88 In. Tg Factor I's were 19,52 in. long,
which Is very close to the T; cohort's average length of 19.49 in,
The Factor III cases In each cohort were similar also; the T, mean
length for controls wes 19.39 in., and that for Tg Factor III Infants
was 19.63 in, Table 6 summarizes the data on length for the cohorts
Ty = Tg while Table 8 summarizes the Tg data.

Social Class Scores

The Information in Table 8 Includes McGuire and White {1955)
soclal class scores. The theoretical range of values 1s from four-
teen, representing the highest social class level, to elghty~-four,
representing the lowest soclal class levels, Scores fall as soclal
level rises. For the Ty - Tg groups It can be seen in Tadle 7 that
there have been differences In social class level, Control cases
have been highest in SES level from the beginning (T;), and have
been essentiaglly consistent to age three (Tg). The Factor I group
of Infants, those with an assoclated history of gestational dis-
orders, were lowest in soclal class level at birth (T;) and remained
close to that point in all study groups to age three years (Tg).
Thelr mean level, was approximately two-thirds of a standard devia=-
tion below the level of the controls, emerged from the connection
between prenatal health In pregnant women and lower social class
membership. The Factor III group, consisting of a heterogeneous
group of neonatal problems, was closer to the controls in SES level
at birth (T;) and remalned so thirty-six months later (Tg). The T,
and Tg means 51,56 and 51.85, are virtually identlcal numerically,
and are ldentical, functionally speaking., In summary, the thirty-
six month cohort, Tg, Is lIdentical to the larger birth cohort, Ty.
Varlation within the fllial cohorts Ty - Tg was minor, arid they mafn-
tained statistical consistency within major parameters of development.

Criterla

The significant characteristics of cohort Tg are the measures
of attalnment at age three years given in Table 9. At thirty=six
months the average helght for three hundred and eighty bables was
thirty-six inches, Their average weight was thirty-three and a half
pounds. More Interesting are the measures of functional attainment.



The grand mean score on the Peébody Ploture Vocabuiaryjfégi‘(PPVT)l
was 25.60. At age thirty-six months this ylelded a mental age of
~thirty-four months and an 1Q of 95, ' :

Factor IIT and Contro) mean scores and standard deviatlons on
the PPVT were quite simllar; however, the Factor I mean PPVT value
were redused by about one~third of a (Control) standard deviation.
The control mean was 26.04, and the mean of the Factor ! cases was
22.81, which ylelds an 1Q of 90. However, the Factor I group also
had the lowest SES level (1.e. highest McGuirn and White score);
Table 35 shows that there Is a highly signlficant relationship be-
tweer. SES and PPVT scores, and that may explain the lower I1Q scores.
Mean values on the PAR Phyeical domaln, which Is the summed scors
for Manipulation and Ambulation subtests, were quite similar for con-
trol and both Factor groups of three year olds., Mean Ambulation and
Manipulation scores were similar for all three groups. A third PAR

subtest, Communication, produced similar mean scores for all three
groups,

Forty-two Months

At forty-two months the total number of cases examined was three
hundred and fifty-nine. Study of the T, cohort shows that the group

of three hundred and fifty-nine children was representative of the
larger birth cohort,

Birth Welght

The 1966 cohort Included Infants of high average, and low birth -
welght, In birth cohort control infants (Ty) had a mean welight of
7.25 ib. and the T, control group had a mean birth welght of 7,30 1b.
The difference of .05 1b. Is trivial. T, and T, Factor II mean blrth
welights shown in Tables § and 10 are 7.08 1b,, and 7.16 1b,, which Is
also a very slight difference. T; and T; Factor III mean blrth welghts,
6.75 1b., and 6.65 tb. are very simllar. Flnally, Ty and Ty Factor IV
mean birth weights are also very close, 6.37 1b., and 6.54 1b, Welght
Is, of course, a significant predictor of development, and the vallid~
Ity of the T, fllial cohort In this regard Is reassuring,

Insert Tables 10 and 10a about here

Birth Length

Equally valld are the T7 cohort lengths for all groups of pro-
bands. Tables 6, 10, and 10a show the essential comparabllity of the
T, lengths at birth and the blrth lengths of the present cohort Ty,

“and the dependent cohorts T, - T¢.
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Soclal Class ,

McGulre and White (1955) soctal class scores developed at birth
are glven In Table 7 for the birth cohort T, and the dependent co~
horts, The T; controls were very simllar to the Ty group In means
and standard deviations. The'vartatlon of SES level over the flirst
seven study periods wWes not great. The Faector IX (delivery comp!i-
catlons) group has demonstrated a slight drop In McGulre and White
SES scores, which means a slight »iee In SES level. The difference
I's about five points, or a third of a standard deviation. The Factor
111 (Neonatal complicatlions) group has been very stable In SES level
as Table 8 shows. The highest Intra-cohort varlatlon at three and a
half years from the control cases Is the small Factor II group which
Is lower by approximately one=third of a standard dévlatlon.

Criteria

The average helght of all subjects three and a half years after
birth was approximately thirty-eight Inches. The average weight was
around thirty~two pounds (see Table 11}, The mean PPVT score of con=

Insert Table 11 about here

trols ylelded a mental age of thirty-nine months, and an 1Q of 394,
The Factor II group which was quite small, had a lower mean, 24.61,
which may be expressed as an M.A. of thirty-flve months, and an 1Q
of 94, The Factor III group had a mean mental age ldentical with
that of the controls, thirty-three months, The Factor IV probands
resembled the Factor II's more than the controls and Factor IIl's,
The mean PPVT score for Factor IV cases was 26,86 (M.A. = thirty-
five months, 1Q = 87). At thls age the PPVT mean and standard devia-
tion are 29.28, and 9.66.

Four Preschool Attalinment Record subtests were administered.
The subtests administered at forty-two months were the Ambulation
and Manipulation tests, whlch when summed glve a Physical score.
A fourth criterion score was the PAR Communication test. Table 17
shows that the scores of controls and three high risk groups were
essentially comparable at forty-two months. The sole exception Is
the slight elevation In mean reported for Factor III.

Forty-elght Months

The children tested at.forty-elght months, the T, cohort, were
the Tdentifiable, cooperating, portion of the study group tracad and
tested at thirty-six months, At age three and one-half the target



population of children located and visited In their homes numbered
four hundred and fifteen. :

As with other flllal cohorts it was advisable to see If the
passage of time and attrition of the number of cases had altered the
Tg cohort, Examination of Tables 5, 6, and.7 indicates the nature
of height, weight, and soclal class In the T, cohort and Tables 12,
13, and 14 show the values for the T4 group.

Insert Tables 12, 13, and 14 about here

Social Class

Examination of Table 12 shows the McGulre and White (1955)
perinatal social class score of the Ty cohort, arranged as control,
Factor I and Factor 1II subjects. The mean ranges and standard
deviations may be compared with those for the 1966-67 T, birth cohort
by consulting Table 7. The differences revealed are virtually non-
existent. In both the T; (bicth) cohort and the Tg cohort the
McGuire and White soclal class scores of the Factor I (gestation dis-
orders) cases are nearly a standard deviation higher than those of the

control and Factor III (neonatal disorders) cases, Indicating a lower
social class origin.

Birth Weight

Birth weights for the T, and T, groups, shown in Tables 5 and
12, show there is a baslc identity in this regard.

Birth Length

Birth lengths are also highly comparable, with Identical values
for Factor I cases in the T, and T, cohorts. The significance of
these comparisons of soclal class score, weight, and helght at birth
Is that It shows the representative nature of the T, cohort studied
at forty-eight months. The T, cohort [s not altereg In its orlglnal
character from that of the larger T, birth cohort, from which It has
been drawn. This finding of essent}al simitarity in birth character-

istics between flllal cohorts and the original cohort Ty has been
observed consistently.

Test Delaz

At forty-eight months the problem of tracing highly mobile fam«
111es had become a high order priority. The possibility of significant
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" delays caused by testing well after the target period around the birth-~
day, about two weeks, was recognized. Table 14 reports the test delay
for the three groups of subjects examined at forty-eight months, The
largest delay occurred In the lowast soclal class group, the Factor I
group, who experienced a mean testing delay after the annlversary of
birth (M= .69 weeks). The correlation for four hundred and fifty-
nine subjects between testing delay and social class Is low, but It

is also statistically significant (r = .17, p <.01) based on the
degrees of freedom avallable,

Criterla

At age four the average control child welghed thirty=six pounds
(36.11 1b.), and most were between thirty-two and forty pounds
(stgma = 4,35 1b.). The Factor I (gestational risk) and Factor III
(neonatal risk) subjects were about a half a pound lighter with means
of 35.50 tb., and 35.48 1b!, respectively. The standard deviation
values for exporimental subjects were simifar to those obtained for
the controls (4.25 1b., and 4.67 1b.). The helghtsof the subjects In
all three groups were between forty and forty-one inches, on the aver~
abe, as Table 1k shows, Standard deviations were also similar, belng
1.71 inches, 1.88 iInches, and 1.91 Inches,

The cognitive domaln at four years of age was represented by the
Boehm Test of Basli¢c Concepts (1969), and the Preschool Inventory
(Caldwell, 1970). The group values for the criterion measures are
also given In Table 14. Of interest is the generally slightly high
values obtained by the Factor III subjects, in comparison with the
controls., The lowest set of scores was obtained by the Factor I
subjects. The soclal class scores for the three groups in Table 12
follow the same sequence, however. The order of social class levels
begins with Factor III at the top (N = 51,17), and Is folldved by con-
trols (M = 55,64), with the lowest level attained by the Factor I
group, which had the highest McGuire and White social score (K = 65.65).

Looking at the elements of the cognitive criterion series the
Boehm test control group results are generally close to those of two
experimental groups, and the greater difference Is between the two
experimental groups. The range of means, 12.77 to 14,27, cannot be
interpreted normatively since publishers' norms apply only down to
kindergarten age children. Also, only the first twenty-five ltems
of the Boehm Test of Basic Concepts were administered, The reasons
were the ascending degree of difficulty and the fatigue of the chil-
dren. No ceiling effects were encountered due to using the first
twenty~five Boehm items.

The results of administering the Preschool ftnventory to controls
and two biological risk groups are also recorded in Table 14, The
total scores are highest for the Factor III risk children (M = 33.81,
o = 11,98), followed by the controls (M = 31,93, ¢ = 12.07), and the
Factor I group of experimentals (K = 29,54, o = 11,78). This sequence
of highest scores obtained by Factor III cases, and lowest Scores ob-

g



. tdlned by Factor I subjects obtalns for four of the five Preschool

" Inventory scores, The exception Is for the flrst subtest, Personal-
‘Soclal Responsiveness, In which the Factor III group Is highest

(M= 11,27, 0= 3.62 ; the Factor IX group is slightly lower
(M= 10,88, 0 = 3.59). The range for all three means I sll?ht,
and the ranges are virtuyally identical. The grand mean total score
for all groups, 31.84, may be Interpreted as the mean (N = 30) given
In the manual (Caldwell, 1970) for a natlonal reference population
at age four years to four years and flve months,

The motoric domaln of child growth was represented by the Ernhart

Copy Forms test (Graham et al., 1960), which consists of a series of
eighteen line drawings which children reproduce. Performance Is

- scored In several categorles Incliuding organization, intersection of
¢lements and proportion. The means given in Table 14 for controls
‘s 28,52, which 1s similar to the Factor 111 group mean of 30.49.
The Factor I mean Is a good deal lower, at 24,46. In a)l three
groups the standard deviation and range were similar.

Fifty-four Months

Children studied at this criterion age were examined four and
a half years after birth, The T4 study group was composed of sub-
groups described at fo-ty-two months. The number of the target
population actually traced and examined was four hundred and four
~and Table 17 shows the number of cases In each experimental factor
subgroup. i

Study of the T, ¢ohort was valid because the group of four
hundred and four children Is representative of the original birth
cohort, Tables 5, 6, and 7 provide an opportunity to compare the
characteristics over time of the 1966 birth cohort with an account
of the 1971 summer subgroup T, presented In Tables 15, 16, and 17..

s

Insert Tables 15, 16, and 17 about here

P 4

Birth Weight

The 1966 birth cohort of one thousand probands Included infants
of low, average, and high birth welght. At birth control Infants
(T,) had a mean weight of 7.25 Ib. and the Ty control group had a
mean birth weight of 7,26 1b. The difference of .01 Ib, Is trivial,
Ty and Tq Factor II mean birth welghts shown In Tables 5 and 15 are
7.08 1b,, and 7.10 1b., which is also a very slight difference. T
and Tgq Factor I1I mean birth welights, 6,75 Ib., and 6.68 1b. are very
similar. Finally, T} and Tq Factor IV mean birth welghts are also
very close, 6.37 Ib,, and 6.48 1b. Welght 1s, of course, a sig-
nificant predictor of development, and the validity of tha Ty flllal
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cohort In this regard Is reassuring.

Birth Longth

Equally valld are the Tg cohort lengths for all groups of sub-
Jects, Tables 6 and 16 show the essentlal comparabllity of the T,
lengths at birth and the lengths of the study cohort Tg.

Soclal Class

McGuire and White (1955) soclal class scores developed at birth
are glven In Table 7 for the birth cohort Ty and the dependent co-
horts. The Tg controls in Table 15 are very simlilar to the T, means
and standard deviations. The variation of SES level at nine study
perlods has been slight. The Factor 1I (dellvery complications)
group has demonstrated a slight Jdrop In McGuire and White SES scores,
which means a slight rise In SES level, The difference Is about slx
points, or 8 third of a standard deviation. The Factor III (neonatal

complications) group has been very stable in SES level, as Table 6

‘shows. The same consistency appears In Table 15 for the Tg SES scores,

The highest Intra-cohort varlation at four and a half years from the
control cases is the small Factor II group which has generally been
lower by approximately one-third of a standard devlatlen. At fifty-
four months the SES level is closer to that of the controls and Factor
III and 1vgroups, The McGulre and White (1955) soctal class score

for all four hundred and four cases at fifty-four months was §4,20.
There Is a slight degree of fluctuation between the four perlnatal
status groups. Controls and Factor III cases tended to be very simllar
In mean perinatal SES score. Factor I1 (delivery complications) were
lower In SES scores; It Is not unexpected, however, since low SES and
delivery complicatlons are generally assoctated (Butler and Bonham,
1963). In contrast, the multiple complicatton group Is slightly higher
in SES level, to the extent of one-third of a standard devlation com-
pared with the controls, Test delay at flfty-four months was gen-
erally not a problem, although test adminlstrations were delayed as
much as eight weeks [n one case, For the entlre group of Tg probands
the mean delay in testing was .007 weeks,

Criterla

The fifty-four month criteilon measures for all four hundred and
four subjects show that variabllity between independent variable groups
was slight. The grand mean score on the Preschool {nventory (Caldwell,
1970) was 41.53. The seventy-nlne Factor IV group cases had a lower

~ mean of 37.58, and the one hundred and five Factor III group cases

had the highest mean, U4.42. The range across groups |s seven points.
Boehm scores showed consistency between groups around a grand mean

of 17.05. Copy Forms scores tend to consistency in range, mean, and
standard deviation. The Factor IV mean, 32.66 was lower than the rest.
The greatest Inter-group range of means was for Factor 1V, the lowest,
and for the Factor III group, 38.85, which was slightly higher than
the controls at 36.65.
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Sixty Months

The children tested at sixty months, the Tig cohort, were the
identifiable, cooperating, portion of the birth cohort which had
previously been tested at forty efght months. At age three, one
half of the birth cohort, T, was establlshed as the target popula-
tlon. The reduction aided location of familles by providing more
time for tracing and actual testing. The actual number of chlldren
located and visited In thelr homes was four hundred and fourteen.
Data are reported for four hundred and four, however. This {s
approximately eighty three percent of the blrth population, the pro-
portion realized in the previous year's study of the same grouo.

As with all study periods an attempt was made to trace all
living members of the birth cohort. The results Included contact
with a famlly and child not seen since birth. The occasional dis-
covery of such probands, usually one Instance at each of the last
several study periods, {llustrates well the challenge to technliques
of location and the occasfonally surprising results. The proportion
of control cases was forty nine percent; Factor I cases constituted
twenty four percent of the Tyg cohort; and twenty six percent were
Factor III cases. These proportions are Identical to those reported
at forty elght months. o

As with previous flllal cohorts It Is advlisable to see 1f the
passage of time and attrition of cases has altered the Typ cohort.
Examination of Tables 18, 19, and 20.indicates the nature of the

Insert Tables 18, 19, and 20 about here

changes in helght, welght, and social class in the T, cohort and
Its successors T2 to Tyy. ‘

Social Class

Examination of Table 18 shows the McGuire and White (1955)
Perinatal soclal class score of the Tyy cohort, arranged as control,
Factor I and Factor III subjects. The T;, means, ranges, and stan-
dard devlations established at birth may be compared with those
established at birth for the 1966-67 T1 cohort by consulting Table -
7. The differences are revealed as virtually non-existent. In
both the T, (birth) cohort and the Ty cohort the soclal class
score of the Factor I (gestation disorders) cases are nearly a
standard deviation higher than those of the control and Factor III
(neonatal disorders) cases, indlcating a lower scclal class origin.
The grand mean McGuire and White soclal class score for all subjecis
(N = 1008) was 56,19,




Blrth Weight and Length

Birth weights for the Ty and Tyo groups, shown In Tables 5 and
18 show there continues to be basic Identlty. In thls regard. The
birth weights are virtually identical in both T, and T o control
groups. Birth lengths are also highly comparab‘e. with ldentical
values for Factor I cases in the Ty and T, cohorts. The signifi=-
cance of these comparisons of social class score, welght, and height
at birth Is that it shows the representative nature of the T;,
cohort studied at sixty months. The Ty, cohort Is not altered In Its
descriptive character on developmental varlables from that of the
targer Ty birth cohort, from which It had besn drawn. This finding
of essential similarity in birth characteristics between fillal
cohorts and the orlginal cohort T, has been observed consistently
at all study perilods.

Criteria

At age flve the average control chlld welghed forty two pounds
(41.79 1b.), and most were between thirty five and forty eight
pounds (sigma = 5.64 1b.). The Factor I (gestational rlsk) subjects
were about a half a pound lighter than Controls and Factor I cases
with a mean of 41.37 1b. The standard deviation values for experi~
mental subjects were similar to those obtained for the controls
(6.37 1b., and 5.75 Ib.). The hefght of the subjects In all three
groups was forty three inches, on the average, as Table 19 shcws,
Standard deviations for Controls and Factor I cases were similar,
being 1.90 and 1.97 inches. The Factor III group had a slightly
larger standard deviation, 2.29 inches,

The cognitlive domaln of development was represented at age
five years by two tests from the [1linols Test of Psycholinguistic
Abilities. The number of Items passed on the Automatic Vocal Se-
quentlal (diglt span), and the Automatic Assoclation tests were...
used. The sixty month data on these and other measures used i{n the
inferentlal analyses are recorded In Table 20. These measures have
been found effective in educational studies of chlldrer by Bereiter
and Engelmann (1966), and by Jensen (1961).

The WPPSI Vocabulary Test was employed as an additional criter-
ion measure. The group means on all measures for all three groups
were generally similar and variations In means were slight, as
Table 20 indicates.

The domain of personality and adjustment was assessed by means
of the Child Behavior Inventory (Spaner & Jordan, 1971). It Is a
twenty nine Item checklist of Lehaviors of clinical significance
which is filled out by the permanent mother figure. A high score
means more difflcultles. Inspectlon of the means In Table 20 Indl-
cates that the Factor 1II and control groups of probands had essen-
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tially comparable means; élthodgh the standard dévlatlons Qfé dlSsld-

Har. In contrast, the Factor 1 (gestational risk) group had a higher -

mean score, 6.06, and a wider standard devliatlon. This Indicates,

descriptively, 'a slglhtly higher incldence of parent reported problem
behavliors at age flve years.

Sixty SIx Months

- The Ty, cohort Is that purtion of the 1966 cohort examined

five and a half years after birth, It Is formulated as the particu-
lar subgroups described previously and as the proportion of the _
target population actually traced and examined. The total number
of children examined was three hundred and ninety two, which Is
seventy nine percent of the summer group at birth. Table 2} shows
the number-of cases In each experimental factor subgroup was gen-
erally sufficlent for statistical analysis. . : »

Study of the Ty) cohort Is meaningful in so far as the group
of three hundred and ninety two children Is representative of the
origlnal blrth cohort. Tables 5, 6, and 7, provide an opportunity -
to compare the characteristics over time of the 1966 birth cohort
with an account of the 1972 summer subgroup presented In Tables
21 and 22.

Insert Tables 21, 22, and 23 About Here

Birth weight and Length

The 1966 birth cohort of one thousand probands included in-
fants of low, average, and high birth welght. At birth control
Infants (T,) had a mean welght of 7.25 lb, and the T 1 control group
had a mean birth weight of 7.25 1b. The d!fference th slgma's 1s
trivial. T, and Ty; Factor II mean birth weights shown in Tables
5and 2] are 7.09 1b., and 7.04 1b., which Is also a very slight
difference. T) and Ty Factor III mean birth welghts, 6.75 1b.,
and 6.74 1b. are very similar. Flnally, Ty and T); Factor IV mean
birth welghts are also very close, 6,37 1b., and 6.53 Ib. Welght
s, of course, a significant predictor of development, and the
validity of the T, fillal cohort In this regard Is reassuring.
Equally valid are the Ty, cohort lengths for all groups of subjects.
Tables .6 and 19 show the essential comparabllity of lengths at birth
and the lengths of the present cohort T;;, and the other dependent
cohorts. .




Social Class

McGulire and White (1955) Soclial Class scores based on the head
of households educational level, vccupation, and source of Income,
developed at birth are given in Table III for the birth cohort T,
and the dependent cohorts T, - T;;. The T; controls In Table 7
are very simllar to the T;) means and standard deviatlons. The
variation of SES level at eleven study perlods has been minor. The
Factor II (dellvery complications) group has demonstrated a slight
drop In McGuire & White SES scores, which means a slight rise In
SES level. The difference Is about elght polnts, or a half of a
standard deviation. The Factor III (neonatal complications) group
has been very stable in SES level, as Table 6 shows. The same
phenomenon appears in Table 21 for the T 1 SES scores. The highest
Intra-cohort variation at flve and a hal} years from the control
cases is the small Factor II group which has generally been lower
by approximately one third of a standard deviation., At fifty four
months the SES level Is closest to that of the controls and Factor
I1 and IV groups. McGuire and White (1955) soclal class level for
all cases at sixty six months is exemplified by a family living In
a five room apartment. There are three children, the father has a
tenth-grade education, and he works as a carpenter.

Criteria

The typlical helght of three hundred and ninety two subjcacts at
flve and a half years of age was forty four to forty five Inches
(44.65 In.). The average welght at this age was forty three pounds
(43.25 1b.). The sixty six month behavioral measures for all sub-
Jects (see Table 23) show generally comparable means and standard
devlations for all cases. The range of means for the !TPA Digit
Span was 11.71 to 12.29 around a grand mean of 12,03 {o = 3.96).

The second ITPA Subtest, Audltory Association, produced a wider
range of means, 16,65 to 19.55, The grand mean was 18.28 (o = 5.1%).
This last score ylelds an age equivalent of 65 months according to
ITPA norms. The WPPSI Vocabulary had a range of almost three points,
from 14.86 for the small Factor II group to 17.83 for the Factor III
group. The grand mean for all subjects was 16.24 (o = 5,07). On

the Child Behavior Inventory the group means ranged from a hlgh of
5.71 for the Factor II group to 3.96 for the Factor III group. The
grand mean for this test at sixty six months was 4.92 (o = 3.18).

As at previous testing perliods the test delay In weeks was recorded
and used as a covarlant In regresston models. Inspection of Table
23 Indicates that delay was minimal on the average. In general, the
data on criterion measures at age sixty six months for cohort (Ty,)
reveal no great differences in means within the three experlimental
subgroups and the control subgroup.
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Seventy Two Months

At seventy two months the ldentiflable, cooperating, portion of
the blrth cohort which had previously been tested at sixty months was
tested once more and designated cohort Ty,. The actual number of
children located and visited In thelr homes was three hundred and
ninety six., Data are reported for three hundred and seventy, however.
This Is approximately forty percent of the blrth population, the pro-
portion reallzed In the previous year's study of the same group. These
flgures may be appraised by recalling thet, as In previous contacts
with the 1966-67 blirth cohort, an attempt was made to contact all of
the origlnal famllies except thosa who had withdrawn thelr cooperation,
and In the case of approximately a dozen children those instances where
the proband had dled.

At seventy two months the proportion of control cases analyzed was
fifty three percent; Factor I cases tonstlituted twenty two percent of
the Ty, cohort; and twenty five percent were Factor 1II cases. These
proportions are virtually lidentlcal to those reported at forty elght
and sixty months.

As with previous sub=-cohorts It Is approprlate to see |f the passage
of time and attrition of the sample have distorted the Ty cohort. Exam-
ination of Tables 24, 25, and 26 Indlcates the nature of the changes In

i

Insert Tables 24, 25, and 26 about here

helght, welght, and social class in the T} cohort and its successors
T2 to T12-

Soclal Class

Examination of Table 24 shows the McGuire and White (1955) Peri-
natal soclal class score of the Ty, cohort, arranged as control, Factor
1, and Factor III subjects. The Ty, means, ranges, and standard devla-
ttons establlished at blrth may be compared with those established at
birth for the 1966-67 T, cohort by consulting Tables 5-7. The differences
are revealed as virtually non-existent. In both the T; (birth) cohort
and the Tyy cohort the soclal class score of the Factor I gestation
dlsorders; cases are nearly.a standard deviation higher than those of
the control and Factor I1I (neonatal disorders) cases, Indicating a
lower soclal class origin. The grand mean McGuire and White toclal
class score at birth (N=1008) was 56.19,

Birth Welght and Length

Birth welghts for the Ty and Ty, groups, shown In Tables 5 and ’
24 show there continues to be basic identity in this regard. The birth
welghts are virtually identlcal In both T, and Ty, control groups. '
Birth lengths are also highly comparable, with identical values for
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Factor I cases in the Ty and Ty, cohorts. The signiflcance of these
comparisons of soclal class score, weight, and helght at birth Is that
it shows the representative nature of the T, cohort studied at seventy
two months. The Ty, cohort Is not altered In Its descriptive character
on developmental varlables from that of the larger Ty birth cohort,
from which It had been'drawn. This finding of consistency In birth
characteristics between fillal cohorts and the origlnal cohort T, was
observed conslstently at all study perlods.

Criteria

At age six the average control child welghed forty six pounds
(46.35 1b.), and most were between thlirty nlne and flfty two pounds
(sigma = 6,46 1b.). The control Factor I (zero risk) subjects were
virtually identical In welght to the Factor I and III cases wlth means
of 46.53 1b, The standard deviatlion valués for 72 month probands were
lowest for controls and higheat for Factor III chlldren, but all three
values were similar, ranging from 6.46 1b, to 8 1b. The helght of the
subJects In all three groups was forty six Inches, on the average, as
Table 25 shows. Standard devlatlions for Controls and Factor I cases
were simllar, being 1,8) and 1.89 Inches. The Factor III group had a
stightly larger standard deviation, 2,00 Inches, an observation also
made at age sixty months. A third physical measure of development
employed with the Ty; cohort was head clrcumference in cm. The three
group means, 51,49 cm., 51,70 cm., and 52.19 cm., were very similar,
although the controls had a much larger standard deviation (See Table 26).

At age six years cognitive-linguistic attalnment of the three _
groups of chlldren was assessed by means of three tests, the Denver
Articulation Test (Drumwright, 1971), the PPVT(B), and Audltory Dis-
crimination Test (Wepman, 1958). Mean performance of controls and the
two neonatal riak groups was virtually identical, having a span of
only 1.26 points. The grand mean for all subjects, 28.35 on the Denver
articulation test ylelds a percentlle of 47, according to Drumwright's
data, Indicating an &verage level of articulatlon for the average child.
On Wepman's test of auditory dlscrimination a similarly narrow set of
means Is observed ‘in Table 265 On Dunn's PPVT, for B, the six year old
children produced a rather narrow range of means, the lowest being 54.19
for the Factor % group, followed by 56.2) for the controls, and 57.97 for
the Factor III's. The PPVT raw scores for all 370 cases have a grand
mean of 56.21. According to Bunn's norms this ylelds an 1Q of 102. From
this test score we can observe that the mental test performance of the

T12 group of chlldren Is at the theoretical mean for boys and girls six

years of age and so Is representatlve in terms of that partlcular crlterion
measure.

The final two criterion measures in Table 26 are mixed lateral
dominance and score on the Dlsabliity Screening instrument. The first of
these criteria of disabllity states, i.e. condltions which may precipitate
learning problems later, is mixed lateral dominance. When a proband is so
Identified It means that there was a discrepancy between preferred hand
and preferred eye on a standardized task. The Disability rating Is based on
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~ test score cut-offs plus current observations made while testing chlldren.

~ The means for mixed dominance show that half of the six year 61d chlldren

In each predictor group had Inconsistent preferences for right or left hand -
and eye. The means for the three groups are very slmllar, with the control
and Factor I means belng very close, .46 and .47. The third mesn, that for
the Factor IIL group was only slightly lower at .41, A more varled picture
emerges on the number of disablility states. The Factor I group seems most
affected with a mean of .32, This mean Is three times that of the Factor
IIT's and 50 percent more than that of the controls.

Seventy-eight Months

The last study group to be described In this report Is the set of
youngsters traced and examined at age seventy-elght months:; Thils Is the .
group of three hundred and seventy-six originally established at age forty- -
two months as the T; cohort. Thls group Is composed of chlldren not at
perinatal risk and used as controls, plus gestational risk Factor II cases,
Factor III perinatal risk cases, and instances of multiple risk Factor IV. -
A total of three hundred and seventy children were located and tested. This
Ty3 group was smaller than the Tg and Ty, study groups, but larger than the
earller Ty group. e

Within the Ty3 group at 78 months of age the controls were the largest
single group - one hundred and seventy-three children amounting to 46% of
thls study cohort. Factor II cases constituted 4.6, Factor III cases were
26% of the total, and Factor IV cases amounted to 24%.

Comparison of the figures In Tables 5-7, and 27-29 permits conslder~

atlon of the extent to which the T3 cohort Is comparable to’the Ty birth
cohort values establlshed 78 months earlier,

Soclal Class

The social class scores given In Tables 7 and 27 are calculated from
information on occupational title, educatlonal attainment, and income source
in the manner of McGuire White (1955)., It can be seen that the T13 control
cases In Table 27 have a mean SES score of 54,60, which Is very close to
the birth cohort (T;) mean of 55.33; the standard deviations are equally
similar. The Ty3 Factor II cases of gestational risk are a small group of
13 children. This mean SES score of 61.07 In Table 27 is very close to the
61.39 reported for 18 children at birth in Table 7. The Factor III mean
at 78 months of 50.52 is very close to the 51,56 In Table 7, although the
Ty3 standard dévliation Is smaller. A simllarly acceptable degree of sta-
biTity In soclal class level is seen In cohort Ty3's mean score of 55,31
at the T, mean of 57.89. In this instance, also, the standard deviations
are similar. Thus we see that at the age of seventy-elght months the birth
cohort has maintalned consistent soclal class levels over time. The grand
mean for all Ty3 chlldren's families was 53.86 and is close to the mean
at birth per one thousand cases, 56.21, .

*



~ Birthwelght and Length_

- In Teble 27 we see that the T;3 control cases had a mean welght at
birth of 7.29 1b. This is very close to the mean of 7,25 1b. recorded for
atl control cases at birth in Table 5. In the case of T3 Factor II (ges-
tational risk) children the mean blrth welght In Table 23 ?s slightly lower
at 7,08 1b. This Is virtuatly identlcal to the mean of 7.09 1b, recorded
In Table 5 for Factor 1I cases. A mean of 6.70 Ib, s recorded in Table -
27 for che Factor III cases, which Is similar to the mean recorded In’
Table 5, 6.75 Ib. Finally, the multiple complications group in Table 21
has a mean birth welght of 6.56 1b, which Is slightly larger than the
6.37 1b. recorded In Table 5 for all cases of multiple risk at blrth.

Insert Tables 27 and 28 about here

Much the same observatlon may l'e made about the less significant matter -
of birth length., The highest gioup mean length In Table 28 Is that for .
the contro] bables, ‘M = 20.00, and It !s only .78 Inches above that for
the Factor III babies. ‘

Criteria

The development of the Ty3 cohort Is summarized In Table 29. Testing.
the children at 78 months was generally successful, and the grand mean de-
viation In time for all 370 children was +37 weeks. The largest mean delay
In Table 29 Is for the Factor III children, and was .83 weeks. The average
T13 child weighed 47.76 1b., and stood 47,15 In. high. The small group of
thirteen Factor II (gestation) had the smallest mean welght and helght,
45.65 1b. and 45,48 In. This Is a discrepancy from the grand mean of
slightly more nan 2 tb., and just over a half<inch. In contrast, the sub-
stantlal numbe: of Factor IV (multiple risk) cases were the heaviest and
tallest children at age 78 months. The control and Factor III cases were
similar to the grand mean In helght and welght, as Table 29 Indlcates.

Inseri Table 29 about here

The first non-physical criterion in Table 29 is the raw score on
Form B of the Peabody Plicture Vocabulary Scale. The grand mean per 370
children at age 78 months was 57.52 which ylelds an 1Q of 95. The highest
rigk factor groups was Factor III whose mean raw score of 59.06 has an 1Q
equivalent of 97; the least risk group was the small Factor Il group whose
mean of 51 can be Interpreted as 1Q 81. The second criterion Is the x
score on Wepman's (1958§ test of auditory discrimination. The x score Is
the number of fallures to detect true differences between two stimulus words.
The lowest mean error scofe, l.e. highest level of auditory discrimination,
was not greatly different from the highest. Factor III children had the
lowest mean error score of 5.67, and the small group of Factor II children
had the highest mean error score of 6,84, A second linguistic-cognitive




: —q“-

criterion In Table 29 Is Lhe score on the reading subtest of Jastak's
(1965) Wide Range Achlevement Test., Levels of reading skiil at age 78
months, and generally after a year of kindergarten were wide. The range

. of raw scores for all children was 0 - 68, with a grand mean of 27,
The lowest risk group mean was 24.87 a score obtalned by the Factor IV -
cases, Above that was the Controls and Factor II cases wlth similar T
means of 26,67 and 26,69, The highest mean was that of the Factor III -
risk group whose mean of 29.02 was approximately .5 standard deviation
above the lowest group, the Factor IV cases.

Mixed lateral dominance and score on the Dlsabillty Screening In=
strument were the last two criterion at 78 months. Mixed lateral domlin-
ance, e.g. being left-eyed and right-handed, was the dominant form of
perceptual-motor attainment. Forty-two percent of all Ty13 children had
mixed lateral dominance. This condition was most common in Factor III,
and control cases, with incidence 46% and 42%. Mixed lateral domlnance
was least prevalent iin the Factor IV cases; 15% of the Factor IV.children
showed mixed lateral domlinance; mixed lateral dominance occurred In 37%
of Factor III cases. The mean score per all Ty3 chlidren on the Disability
Screening Instrument was .23. The lowest score was obtained by the Factor
III group, .16; and the Factor II and II1 groups had scores of .30 and
.35, which 1s double the score of the lowest group, the Factor III cases,

inferential Findlings

We may now turn to an Inferentlal analysis of the data. The pur-
pose Is to examine the significance of perinatal data In an attempt to
understand attalnment at age three years., In this regard analysis of the
data on three and four year olds Is similar to the analyses reported in
pervious Technical Reports.

Insert Tables 30, 31, 32,‘and 33 about here

Thirty-six Months

The subjects consisted of three hundred and thirty-two of the Tg
cases on whom complete Information was available. This reduction in
the amount of sixty cases was offset by facilitation of data processing.

The criterion series at age three years has been presented iIn
Table 4, The measures presented there represent the development domalns
(a) physical growth (helght, and welght), (b) cognitive growth (PPVT
and PAR Communteation), and (c) motoric growth (PAR Ambulation, Manipu-
lation, and Phygical). The status of the T neonates as controls or
children with suspicious pre- and para-natal histories (experimental
Factor I Indicating gestationai complications, Factor I11 composed of
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neonstal complications) were used as the predictor serles, and soclal
class scores at birth were used as a covariant, Tables 30 = 33 sum-
marize the Inferential analyses testing the hypotheses just glven,

Results are given for seven criterta in three domains. The first of
these, shown in Table 31 is Physical Growth.

!
¢

Physical Growth

Two measures of physical growth, helght In Inches and welght In
pounds, were used as criterla, Regression mode! one In Table 31 was
the full model used to generate vn optimum prediction of the physical
criterla at thirty-six months., in Table 31 this Is shown as the R2

“value .03 for regression mode} 1. Models 2, 3, aad k4 are the alter-
nate or restricted models for the criterion weight, Model | with an
R? of .07 Is the full regression mode) for height, and models 1, 2,
and 3 are the restricted models used to evaluate the signlflicance of

selected vectors (see Table 30). The same arrangement is used for
Tables 32 and 33. _

Weight

Comparlson of models | and 2 examined the contributlon of In~-
formation about the status of children by deleting all vectors repre-
senting membership as control and experimental cases. The loss of

prediction was expressed by reduction of the R2 value for weight from
.03 to .01, a statistically significant difference (F = 5,80, p = ,01),
Significance of experimenta! status - Factor I representing gesta-
tional problems and Factor III representing neonatal abnormallty -

was expressed by comparing models ! and 3., Model 3 had an RZ value

of .01 which was a statistically significant reduction (F = 4,85,
p=.02). Comparison of models ] and 4 tested the contrlbution of
soclal class scores to prediction of weight, The drop In R2 values

was from .03 to .02, and was signlficant (F = 2,41, p = ,02),

Helght

Comparison of models | and 2 examined the contrlbution of mem-
bership Information to prediction of helght at thirty-six months,
R? values dropped from .07 to .04; the results were statistically
significant (F = 11,04, p = ,0009). Models | and 3 when compared
tested the significance of the experimental group membershlp data.
The results'were also statistically significant, the R? value of
model 3 declines to .05, (F = 4,90, p = ,02). The contribution of
soclal class data was examined by comparing regresslon model 4 with
the full model. The result was a decline in R? value from .07 to

03, which was statistically significant (F = 8,43, p = ,004). See
Table 31
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Motoric Growth

Two subscales of the Preschool Attalnment Record (PAR) Ambulation
and Manipulation were-efployed. The summed value of the two subscales
ylelds a PAR Physioa™ score. HMotoric Growth at age thirty-six months
was assessed by means of the three scores. See Table 32.

Ambulation

The full regression model of Ambulation scores, model 1 In Table
32, had an R? value of .08, Restricted model 2 deleting all member=
ship Information produced a statistically significant drop In R2 values
to .06 (F = 5.30, p = .02). Use of model 3 against the full model
tested the significance of the experimental vectors and produced in-
significant results, The R2 value of model 3 was .07 (F = .95, p = ,32).
The role of soctal class scores was examined by comparing restricted
mode! 4 with the full model. The R? value of the restricted model
was lower than that of the full model!, declining to .03 (F = 16.64,
p = .00006).

Manipulation

The full model of this criterion, model 1, had a very low R2
value, RZ = .01, Restricted model 2 deleting membership status vec-

tors, had a lower RZ value of .0000]1, The difference was statistically
insignificant (F = 3,45, p = ,06). Equally insignificant results were
obtained for model 3, which collapsed the experimental membership vec-
tors and developed an R? value of .008. The difference In R2 values
was not significant (F = .05, p = ,75). Soclial class was equally In-
significant as restricted mode! b produced an R2 value of .008, The
drop In prediction was statistically insignificant (F = ,11, p = .73).

Phxslcal

The summed scores for Ambulation and Manipulation expressed as
the PAR Physical score are also given In Table 32, Full model 1 had
an R? value of .05, Restricted modei 2 testing the contribution of
membership vectors yleldsan R2 value of .02. The difference was sta-
tistically significant (F = 7.63, p = .006). The experimental vectors
were tested by model 3, which had the same R2 value as the full model
(F = .61, p=.43), Restricted model 4 tested the contributlon of
social class scores. The R2 value was .03, a statistically signifi-
cant decline (F = 6.70, p = .01).

Cognitive Growth
Two measures were employed as criteria of cognitive attainment,

the PAR Commmnication subscale, and the Peabody Plcture Vocabulary
Test (PPVT), and are repurted In Table 33.



Communicatlon

-

Regresslon models 1 and 2 in Table 33 tested the contrlbutlon
of membership data to prediction of PAR Communication scores, dropping
RZ values from .23 to .19. The results were slgnificant (F = 18,66,
p = .00002). Models 1 and 3 examined the sign!flcance of the exper! -
mental membership vectors with statistically signlficant reduction to
an R2 of .20 (F = 12.80, p = .0004). Restricted model 4, which ex-
amlned the contribution of soclal class scores, had an R value of
:03. The difference from the full model! was hlghly signiflcant
(F - 59053’ p = -0000‘).

PPVT

The full model of PPVT scores, regression model 1, Table 33, had
an RZ value of .12. Restricted model 2, which had an R2 value of .11,
was reduced indicating the importance of group membership information.
The reduction was slight, but statistically signlflcant (F = 5,30,
p= .02). Restrlicted model 3 examined the slgnlficance of the exper-
Imental vectors, with negativs outcomes (F = .75, p = ,38). Soclal
class was examined as a hypothetically critical vector In restricted
regresslon model 4. its R? value of .03 was lower than that of the
full mode! to a statistically significant degree (F = 34.85, p = ,004).

Forty-two Months
Tables 35, 36, and 37 summarlze the Inferentlal analyses testing

hypotheses. In those tables results are glven for seven criteria in
three domains using regression models in Table 34,

Insert Tables 34, 35, 36, and 37 about here

Physlical Growth

Two measures of physical growth, height In inches and weight In
pounds, were used as criterla. Regresslon model | In Table 34 was the
full model used to generate an optimum prediction of the physical
criteria at thirty-six months. In Table 35 this is shown as the R?2
value .05 for regression model 1. Models 2, 3, 4, and 5 are the
alternate or restricted models for the criterlon weight., Model 1
with an RZ of .03 Is the full regression model for height, and models

2, 3, 4, and 5 are restricted models used to evaluate the significance
of selected vectors.

Weight

Comparison of models | and 2 in Table 35 examined the contribu-
tion of information about the status of children by permitting only

the vector representing status as Factor II (gestational compllcatlons)'ln
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cases to have an Independent regression welght, The change of predic-
tion was expressed by reduction of the R2 value for welzht from ,05 to
.03, an almost slignificant difference (F = 3,33, p = .06). The sig-
nificance of Factor III representing neonatal abnormallity was ex- .
pressed by comparing models | and 3., Model 3 had an R2 value of .04
which was a statistically Insignificant change (F = 1,16, p = ,28).
Models 1 and 4 tested the significance of Factor IV (multiple com-
plications) with Insignificant results (F = .007, p = .93). Com-

. parison of models 1 and 5 tested the contribution of soclal class
scores to predictlon of welght. The change in RZ values was from
.05 to .02, and was significant (F = 7.07, p = .008).

Helght

Compar!son of models 1 and 2 in the lower half of Table 35 ex-
amined the contribution of Factor II information to prediction of
helght at forty~two months. R? values dropped from .03 to ,02; the
results were statistically fnslgnificant (F = 3.08, p = ,07). Models
1 and 3 when compared tested the signlficance of the Factor III group
membership data. The results were also statistically Insignificant;

the R? value of model 3 was unchanged (F = .03, p = .84). Factor IV
status, model 4, was also inslgnificant (F = k9, p = 4k), The con-
‘tribution of soctal class data was examined by comparing regresslon
model 5 with the full model. The result was a decline In R¢ value
from .2; to .02, which was statistically significant (F = 4,58,

p = .00).

Motoric Growth

Two subscales of the Preschool Attainment Record (PAR) Ambulation
and Manipulation were employed. The summed value of the two subscales
ylelds a PAR Physical score. Motoric Growth at age thirty-six months
was assessed by means of the three scores. See Table 36.

Ambulation

The ful) regression model of Ambulation scores, model 1 in Table
36, had an R? value of .08. Restricted wmydels 2, 3, and k4 testing
membership information all produced no change in R? values. The role
of soclal class scores was examined by comparing restricted model 5
with the full model. The R2 value of the restricted modal was lower
than that of the .full model, declining to .03 (F = 29.19, p = <.00001),

Man:pulation

The full model of this criterion, mode! | in the middie of Table
36, had a very low R? value, R2 = .01, Restricted models 2 - 4
representing membership status vectors had lower R2 values. The
differences were statistically Insignificant. Equally lnsignificant
results were obtained for model 5, which collapsed the SES vector,
The difference in RZ values was not significant (F = .75, p = .38).
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Phys!cal

The summed scores for Ambulation and Manipulation expressed as
the PAR Physical score are also glven at the bottom of Table 36. Full
model 1 had an R? value of .02. Restricted models 2 - 4 testing the
contributlon of Factor I1 - IV vectors ylelded R2 values whose dlffer=
onces were statistically Insignificant. Only restricted mode) 5 test-

Ing the contrlbution of soctal class scores was statistically signifi-
cant (F = 5.46, p = ,01).

Cognltive Growth
Two measures were employed as crlterla of cognitive attalnment,

the PAR Communication subscale, and the Peabody Picture Vocabulary
Test (PPVT), and are reported in Table 37. ‘

Communicatlon

Full regression model | in Table 37 tested the contribution of
membershlp data to prediction of PAR Communiocation scores, having an
R2 value of ,12. Results were Insigniflcant when restricted, Models
2 - & examined the value of the experimental membership vectors,
Restricted modei 5, which deleted, and thereby examined, the contrl= -
butlon of soctal class scores had an R2 value of .02. The dl fference
from the full model was highly significant (F = 29,96, p = <,00001).

PPVT

The full model of PPVT scores, regression model | had an R2
value of .18, Restricted models 2 - 4 had only slightly reduced R2
values. This Indicated the Iinsignificance of group membershlp Infor-
mation In predicting PPVT scores. Soclal class was examined as a
hypothetically critical vector In restricted regression mode! §.
its RZ value of .01 was much lower than that of the full model, to a
statistically significant degree (F = 68.01, p = <.00001).

Forty-elght Months

The inferential results of the multiple 1inear regression models
fn Table 32 are shown in Tables 39, 40, and 41. The first series of
results, glven in Table 33, shows the results for the forty-elght
month criterla In the physical growth domain.

Insert Tables 38, 39, 40, and 41 about here
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Physical Growth

Welght

Two measures of physical growth, weight In pounds and height In
inches, are reported, The full model of weight, mode! 1, |s shown in
Table 39 to have an R% value of ,007. None of the restricted models,

2 - §, varled more than a llttle from the R% values of the full model.
Model 2 declines to an RZ of ,002, but, |lke all the analyses of welght,
it was statistically Insigniflcant. The result was an absence of ef=
fects In the restricted regression models for group Information, model
2, for control cases versus experimentals, mode! 3, and for soclal
class effects, regression model &4,

Helght

Height produced a sllghtly higher R2, one which achieved & level
of statistical signiflicance for the full model (p = ,02). Only one
comparison, the use of restricted mode! 2, produced a statistically
slgnificant decline In the R2 value. This comparlison examined the sig
niflcance of Information about group membershlp In toto. The dlfference
between Factor I and Factor III cases versus controls produced no real
decline in the R2 value of .02 (F = ,54, p = ,4). The other comparlson
testing soclal class effects (F = 1,42, p = ,23) was not significant,

o~

Motori¢c Growth

The full regression model of Copy Forms raw scores model | at the
bottom of Table 39 produced an R2 value of .1k, Comparison with re=
stricted model 2 testing group Informatlon produced an ldent!cal R2
value, which was of course In no way statistically different (F = .17, )
p = .éb). Comparison of full mode! 1 and restricted mode! 3 tested the
stgnificance of the difference between the two experimental groups.

The results were Insignificant slnce there was no appreclable differ-
ence In the R 2 value ?F » ,25, p = ,61). The contributlon of soclal
class data, however, was very dlfferent, Comparison of model 4 with

the full mode! produced a drop In R2 from .14 to .02, The comparlson
ylelded a statistically signiflcant dlfference (F = 39,26, p = <,000001),

Cognitive Growth

Two Instruments were used to assess cognitive development at forty-
elght months, The Boehm Test of Baslic Concepts (1969), and Caldwell's
Preschool Inventory (1970). Tables 40 and 4| show the results of
multiple llnear regression analyses, using the models shown In Table 38.

e e A e
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Preschoo! invéntory

-This criterion differed from others In. that the results of admin-
istering the test were recorded for four sub-sections together with a
fifth full scale score. The four sectlons are abbreviated In Tables
40 and 41 as PI , and PI :
(M - " Total, o A e

e gy s oy 4 I At AR B ot e 1 w3 e

Personal-Soclal Responslvenoss'PI,l)
1)

Full regression model 1 developed an.R? of .08, Restricted
mode! 2 testing the value of knowledge of status as a contro) versus
experimental groups (Factors I and 111) was almost ldentical in R2
value .07, and so was Insignificantly different as a predlictor
(F=1.8), p=.16), Restricted mode) 3 testing the difference be-
tween the two experimental groups also produced an R2 value of .07,
and was insignificantly different from the full model (F = 2,35,
p= .12), In contrast, model L, which deleted the social class
scores, produced a signiflcant drop In R2 value R2 = ,004 (F = 31,50,
p = ,00001).

Associative Vocabulary PI,a)

The fu'! regression mode) for this subtest of the Preschoo)
Record, model 1, had an R2 value of .18, The value of status in two
experimental groups and the control group was tested by comparing
restricted model 2 with the full model. The effects were Insig-
niflcant (F = ,001, p = ,98). Comparison of the two experimental
groups by use of regression model 3 was also Insignificant (F = .001,
p= .96). As with other criteria the regression mdel deleting
soclal class was very different in R¢ value from the full model,

The R2 for restricted model 4 was .03, which is signiflicantly dif-
ferent from the value .18 obtained for the full regression mode!
(F = 65.24, p = <.00001).

Concept Actlvation-Numerlca) PI,S)
A3

The full regression model of the numerlical subscore was statls-
tically different from zero (p<.00001), although the R? was not hlgh
(R2= ,11), An fdentical R% value was developed by the first re~
stricted model, 2, Indlcating a lack of significance In the data iIn=
dicating membershlip In the experimental and control groups (F = .38,

.69 Similar results obtalned for comparison of the two experl~-
mental groups when restricted model 3 was compared with the full model
(F = .32, p = .54). Soclal class effects were found, due to the drop
In R? obtalned by use of model 4; RZ = .04 (F = 31,97, p = <.00001).

Concept Actlvation-Sensory PI,Q
f \

)

The full mode! of this criterla had the highest R, .25, Similar
predictive power was developed by the first regression model 1, which
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- evaluated membership In experimental and contro} groups (F = 07,

P = .,93), Equally Ineffective as a predictor was the second restricted
model 3, comparing the two experimental groups. The R2 was also 25,
ylelding a small Feratlo (F = ,08, p = ,75), Once more the social
class restriction In model 4 materlally reduced the predictlive power
of the regression model, In thls case model 4 In Table &1, The R2
of .03 was significantly different from the full mode) Fa 103.43,

p = <.00001). Test delay was Insignl flcant In Its effects on pre~

d!ctlgn)reduclng the regression mode} 5.R2 by only .01 to .24 (F = .24,
p = .62), :

Total Score

The sum of the raw scores on the four subtests was used as a
criterlion In Table 41, The ful) regression model for thls crlterion
was .22, Model 2, testing information on status as experimental and
control cases was only slightly different (F = .48, p = .61). Simi-
lar results were obtalned for comparlson of the two experimental
groups by comparing mode) 3 with the full mode) (F = .47, p = ,48),
Mode) 4 was constricted by deleting social class scores, The effect
was to depress the RZ from .22 to .02 (F = 91,27, p = .00001),

]
Boehm Test

The full model of Boehm scores, ), was highly signlficant
(R2=,16, p = <,00001). The flrst restricted mode! tested the s!ig-
nificance of Information about status as a contro), Factor I, or
Factor 111 case. The results were insigniflicant (F = .17, p = ,84),
Equally insignificant outcomes emerged from testing the second
hypothests of differences between the two experimental groups, and
controls using model 3, (F = .24, p = ,62), In contrast, the hy-
pothesized Influence of soctal class scores was demonstrated In
mode! 4. Highly significant reduction of the model R? resulted,

and model 4 had an R of .03, a reductlon of .12 (F = 54,21,
p = .00001).

Fifty-four Months

Tables 43, L4, and 45 summarize the inferentlal analyses for
nine criteria In three domains using the regression models in Table
b2, The flrst of these, shown in Table 43, Is Physical Growth,

Insert Tables 42, 43, 44, and 45 About Here
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Phystcal Growth

Two measures of physical growth, helght In Inches and wefght In
pounds, were used as criteria, Regression model t In Table 43 was
the full model used to generate an optimum prediction of the physical
criteria at previous Intervals of six months. In Table 43 thls |s
shown as the R2 value .03 for regressfon model 1. Models 2, 3, &,
and 5 are the alternate or restricted models for the criterion weight.
Table 43%lso records the regression values for height. Model | with
an-RZ ‘of ,03 is the full regression model for height, and models 2, 3,
4, and 5 are restricted models used to evaluate the sign!flcance of
selected vectors.,

w.'ght ¢
- Compartson of models | and 2 examined the contribution of In-

formatlon about the status of children by permitting only the vector
representing status as Factor II (delivery compllcations) cases to
have an' Independent regression weight. The change of prediction was
expressed by reduction of the RZ value for welght from .05 to .02,
an insignificant difference (F = .80, p = .37). The stgnificance of
Factor III representing neonatal abnormallty was expressed by com-
paring models ) and 3. Model 3 had an R% value of .02 which was a
statistically Insignlflcant change (F = 1,16, p = .28). Models |
and 4 tested the significance of Factor Iv (multiple compllcations)
with insignificant results (F = .41, p.= .51). Comparison of models
} and 5 tested the contribution of soclal class scores to prediction
of welight, The change In R2 values was from .13 to .01, and was
significant (F = 6,56, p = ,01).

Helght

Comparison of models ) and 2 examined the contribution of Factor
1I Information to prediction of helight at forty-two months. RZ values
dropped from .03 to .0), which Is statistlicéally insignificant (F = 1.15,
p=.28)., Models 1 and 3 when compared tested the significance of the
Factor I1I group membership data. The results were also statistlicall
insignificant, the R?2 value of model 3 was unchanged (F = .36, p = .54).
Factor IV status, model 4, was also Insignificant (F = .006, p = .93).
The contribution of social class data was examlned by comparing regres-
sion model 5 with the full model. The result, a decline in R2 value
from .02 to .008, was statistically significant (F = 5.38, p = .02).

Motorlc Growth

Results of testing hypotheses about performance on the Copy Forms
Test are also glven In Table 43. The full regression model for thls
criterion was reduced from .20 to .19 when Factor 11 group membership
. was allowed to operate with an independent regression weight in model
- 2, The drop In R? was statistically signiticant (F = 5,27, p = .02),
al though the decline in R2 value was only .0). An equally slight re-
ductlcit was reported when the Factor III status had 'an Independent re-
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gression welght, The reductfon to R2 = ,19 was not statistically sig-
niflcant, however, (F = 2,44, p = ,11), No reduction In R2 was assoc!=
ated with model 4 which tested the Independent contributlon of Factor
IIT status (F= .18, p = .66). A very different outcome, however, was
produced by comparing model 5 with the full model. The comparison,
which tested the contribution of soclal class scores, produced a drop
in A2 value from .20 to .03, {F= 75,05, p = <,000001), :

Cognitive Growth

Two measures of cognltive attalnment employed at forty=-elght .
months were repeated. The flrst was the Preschool Inventory (P1),
with Its four components labelled (IL Pergonal-Social, (2) Conceptual-
Sengory, (3) ronce tual-Numerical, (4) Assooiative Vocabulary., The

second was the Boehm Test of Basic Concepts. Results for PI and Boehm
Tests are In Tables 44 and 45,

Preschool Inventory PI,I): Personal~Soclal Responsiveness
( S,

Comparison of regression mode} 2 which perml tted Factor II mem-
bership to have an independent regression weight with ful) model- }
reduced the R2 from .14 to .11 (F = 10.65, p = .001). No such effect
was detected for Factor III status; regression model 3 had an R? value
of .13 (F=2.76, p= .09). Equally insigniflcant findings emerged
from comparison of model 4 which tests the signiflcance of Factor III
risk status (F = ,001, p = .97). The Influence of soclal class was
tested by comparing full model 1 with mode! 5, which omitted the social
class scores,glven In Table 42. The result was a signlflcant loss of
prediction associated with restricted model 5. The R? value dropped
from .14 to .03 (F = 42,96, p = <.000001).

g;(z): Associative Vocabulary

The second PI area, Assoclative Vocabulary, fell below the third
In predictabliity with an R? of .19. The effect assoclated with Fac-
tor II was tested by comparing regression model 2 with full mode! 1.
Stgnificant results were achleved despite a drop in R to only .17
(F=9.06, p=.002). Trivial results were produced for Factor III
status, with the R? value of mode) 3 remalning .19 (F = .28, p = .59).
Equally Insignificant effects were assoclated with Factor IV status
(F = .95, p=.32)., As with other Preschool Inventory criterion
measures a powerful social class effect was detected (F = 70.65,
p = <,000001).

55(3): Concept Activation-Numerical

The full model for this criterion, 1, had the highest R2 value
of the four PI subdomains, R% = .25. The effect assoclated with de-
livery problems, Factor II, was slight, but achieved statistical
significance (F = 8,61, p = .003). No loss of prediction was associ-
ated with perinatal risk status, when restricted mode! 3 was compared



with the full model (F « .40, p = ,52), A drop In R? from .25 to .24

was Identifled with model 4 testing the effect of multiple comp!ica~

tions, Factor IV (Fw .70, p = ,40), Soclel class effects were hl?h,

as for other PI subtests. Deletlon of McGulre and White social class
scores In model 5 dropped the R2 from .25 to .04 (F = 97.76, p = <.000001).

BX.y)t Concept Activation-Sensory

The full mode) R2 value shown in Table 45 for thls criterion was
.15, The lnss of prediction due to collapsing Factors IIX and 1V, and
allowlng Factor II to malntaln an Independent regression weight was
slight, ,01. However, the loss of prediction was significant at the
.05 level (F = 4,09, p = .04), An equally slight loss assoclated with
Factor IIT was elicited by comparing réestricted mode! 3 with full mode)
| (F=3,05 p=,08). No loss of prediction (R2 = ,15) was assoclated
with Factor 111 (F = .57, p = ,45). A considerable effect due to the
presence of soclial class scores In the full model was detected in re-
stricted model 5 which deleted soctal class scores (F = 56,19,
p = <.000001). -

. ”“"‘“W“m'_;__“'_ . PR
Preschool Inventory Yotal Score

This criterion was developed by summing the raw scores on the
four subtests. The R2 of full model 1 which is glven in Table 45 as
.2k, was reduced by the role of Factor IT status In restricted mode]-
2, The drop of .02 to R2 = ,22 was statistically signiflcant
(F= 10,64, p = .001). No effects were assoclated with Factor III
status (F = 2,04, p = ,15), or with Factor IV status (F = .03,
p= .84). Model 5, deleting soclal class scores produced a drop In
RZ from .24 to .03. The loss was statistically significant to a

high degree (F = 97.36, p = <,000001),

Boehm Test of Baslic Concepts

The R? value for full model | was .19. A slight loss of pre-
dictive power from .19 to .18 due to the Influence of Factor II status
was statistically significant (F = 5,04, p = .02), No effect was de-
tected in the comparison of restricted model 3 with the full model,
due to Factor III information (F = .25, p = .61). Factor IV was
equally Insigniflcant when allowed to have an independent regression
weight in model 4. Social class effects were pronounced when model 5
which omitted soclal class scores was tested against the full model
(F = 75‘39’ p = <-00000\). See Table l’s.

Sixty Months

Table 38 presents the regression models used at sixty months and
Tables 46, 47, and 48 present the comparisons of regression modetls for
criterla #33 through #38. Two measures of physical growth at sixty
months, welght In pounds and height in Inches, are reported. The full
model of welght, model 1, Is shown In Table 46 to have an R2 value of
.01. None of the restricted models 2 - 6, varied more than a little
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Insert Tables 46 and 47 about here

from the .R* values of the full model. Model 6 declined to an R? of
.004 and, unlike other analyses of welght, It reached statisticel In-
significance (p = .05). No effects were detected for group membsrship
information, social class, or test delay,

" 'Helght produced a slightly higher R%, ,02, one which achleved a
level of statlistical significance for full model 2 {p = .03). Only one
comparlison, the use of restricted model 6, produced a statlstically
slgnificant decline In the R2 value. Thls comparison examined the sig-
nificance of Information about test delay In toto. The difference be-
tween regression models produced a decline In the R2 value to .0}

(F = 5.73, p= .01). None of the other corparisons, testing soclal
class effects, and group membership d!fferences were signiflcant.

Cognltlve Growth

Three tests were used to assess cognitive development at sixty
months, ITPA Digit Span and Auditory Assoctatlon, and WPPSI Vocabulary.
Tables 41 and 42 show the results of multiple linear regression analyses,
using the models shown in Table 38,

ITPA Diglt Span

The full regression model of |TPA Auditory-Vocal Sequencial -
digit span - scores had an R? of .008, which did not achleve statistica!l
significance agalnst a model of zero value (p = .50). Restricted models

2 - 6 In Table 47 produced virtually no loss of Information when com=
pared with model! 1, the full model.

ITPA Audltory Assoclation

A more substantial state of affalrs was achleved by means of re-
gression model 1 In Tahble 47, which used the ITPA Auditory Assocla-
tlon subtest as a criterion. The R? value of model | was .19, which
was statistically significant from zero (p<.000001). Most of the com-
parlisons generated by testing restricted models 2 -~ 6 produced little
reduction In R? value. The exception was model 5, which deleted, and
thereby tested the signlflcance of the vector regresentlng soclal
class scores. Model 5 In Table 41 achleved an RZ2 value of only .02,
a drop In R2 of .17 of criterlon variance from the ful) model's valve
of .19. The result was statistically significant to a high degree,
showing the contribution of soclal class to ITPA Audltory Assoclation
scores (F = 78.29, p<.000001).
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WPPS| Vocabulary

The full model of this criterion, shown In Table 48, generated
an R2 value of .11. As with the preceding criterion only the regress-
lon model rastrlicted by deletion of the McGulre ¢ White soclal class

Insert Table 48 about here

score producad a significant difference. Model 5 produced an R2 of
.03, a substantical decllne from ,11 achleved by the full model
(F = 33.34, p<.00001), In model § soclal class scores were deleted.

Presence of clinlcally slignificant behaviors Indicatlve of malad-
Justment, was assessed by means of the Chlld Behavlor Inventory, a
measure developed by Spaner & Jordan, (1971). Full model 1 In Table
42 achleved an R? value of .06. Most of the comparisons effected by
means of the restricted models described in Table 38 were Inslignifi-
cant, the R? values of the restricted modals remaining at the leve!
of .06, However, deletlon of soclal class scores In model 5 dropped
the R? value by one half to .03. The result was statlstlcally
(F = 10.46, p = ,001). Also, differences In development scores were
revealed between the two experimental groups by means of model &

(F = 4.39, p = .03),

Sixty-six Months

The Inferential results of the multlple linear regresslon anal-
yses are shown In Tables 49 - £§1, The flrst serles of results, glven
n Table 43, shows the results for the sixty six month criterla in
the physlical growth domain.

Physical Development

Welight

Two measures of physical growth, welght In pounds and helght In
Inches, are reported. The full modél of welght, model 1, Is shown
In Table 49 to have an R? value of .02. None of the restricted models
2 - 7, varled more than a llttle from the R2 values of the full model .
Models 5 and 7 declined to an R2 of .01 but, 1lke other analyses of
welght, they falled to reach statlstical significance. No effects

insert Table 49 about here
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were detected for group membership Informatlon, soclal class, or test
delay.

Helght

Helght produced a slightly higher R2, .03, one which achleved a
level of statlstical significance for the full model (p = .02). Only
one comparison, the use of restricted model 5, produced a statlstically
significant decline In the R? value. Thls comparison examined the
slgnificance of informatlon about soclal class. The difference be-
tween regression models produced a decline in tha R4 value to .02
(F = 5,01, p= .02). None of the other comparisons were sligniflcant.

Linguistic-Cognitive Growth

The tests used to assess cognitive development at sixty six
months were |ITPA Digit Span and Auditory Assoclation, and WPPS! Vocab-
ulary. Tables 50 and 51 show the results of multiple lienar regression
analyses, using the models shown In Table 42.

ITPA Digit Span

The full regression model of ITPA Audltory~Vocal Sequential -
digit span - scores had an R2 of .007, which did not achleve statistical
signfficance against a model of zero value {p = .77). Restricted models
2 - 7 inTable 50 produced virtually no loss of Information when com-
pared with the full model. .

Insert Tables 50 and 51 about here

i TPA Auditory Assoclation

A more substantial state of affalrs was demonstrated by tte full
regression model In Table 4k, which used the ITPA Auditory Associatlon
subtest as a criterion. The R? value of model 1 was .23, which was
statistically significant from zero (p<.000001). Most of the compar=
Isons generaEed by testing restricted models 2 ~ 7 produced-little re-~
duction in R“ value. The exception was model 5, which tested the sig-
nificance of the vector representing soctal class scores. Model 5 in
Table 50 achieved an R? value of only .02, a drop In R2 of .21 of
¢riterion variance from the full model's value. The result was sta-
tistically significant to a high degree, showing the contribution of
soclal class to ITPA Auditory Assoclatius scores (F = 97.58, p<.000001).

WPPS| Vocabulary

The full model of this criterlon, shown In Table 51 generated
an R? value of .21. ”gply the regression model restricted by deletlon



of the McGuire & Vhlte soclal class score produced a slqnlflcant dif-
ference. Model 5 produced an R? of .01, which Is much 1ess than zhe

R2 (. 1)) achleved by the full model (F = 83.41, p .000001).

Ad Justment

Presence of behavlors suggesting maladjustment, was assessed by
means of the Chlld Behavior Inventory, a measure developed by Spaner &
Jordan (1971). Full model 1 in Table 51 achieved 3n R2 value of .08.
A1l but one of the comparisons using the restricted models In Table
42 were Insignificant, the R? value of the restricted model created by
deletion of social class scores In model 5 dropped the R2 value to .01,
The result was statistlically significant (F = 23,41, p = ,00001).

Seventy Two Months

The Inferentlal results of analyzing the data taken at seventy-
two months of age are presented In Tables 52-54. The regresslion models
examined the contributlon of experimental group membershlp, socal class
and testing delay for each of eight crlteria.

Physical Development

delght

) The full model of welght, mode! 1, 1s shown In Table 52 to have an
R% valuve of .01. None of the restricted modeis, 1 - 6, varied more

Insert Table 52 About Here

than,a little from the R values of the full model. Model 2 declined to :

an R of .004 but, 1ike other analyses of welght, It falled to reach statlisti=
cal Insignficance. No effects were detected for group membership information,
soclal class, or test delay.

Helaht

Helght produced a still lower R%, .009, one which failed to achieve a
level of statistical significance for full model 2.1 (p=.34). None of the
comparlsons, testing soclal class effects, risk group membership, and test
delay were slgnificant. The full regression model of head clrcumference was
the best of the three poorly predicted, physical characteristics. The full
model was statistically significant (R® = .04, p=,701). None of the hypo-
thesized effects was significant, with the exception of the testing delay.
Examined by ragression model 3.5, information on test delay when deleted
dgopped the R™ value to .01, This was a statistically significant drop from
R® = .04 (F = 13.73, p=.0002), :
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Cognitive - Lingulstic Growth

Three tests were used to assess cognltive devalopment at 72 months,
The Genver Arficulation Test, the PPVT(B) and Wepman's test of audlitory
discrimination. Table 53 shows the results of multiple linear regression
analyses uslng the models shown in Table 42,

+ Articulation Test i

The full regression model of correct scores on the Denver Articula-
tion Test was statistlically significant (R°=.04, p.004) as Table 53
indlcates. The first hypothesls tested by means of comparing model 2
with the full model was not quite supported.2 It Indicates that group
membership data Is significant. While the R“ value of model 2 dropped
from .04 to .02 It was not quite significant (p=.06). This trend achleved
slgnificance through model 4.3 which tested control versus rlsk status.
The drop of fifty percent from R® =,04 to R"=,02 was statistically signi=-
ficant (p=.02). Soclal class sccres, dclated in model 4, was a statistie-
cally significant predictor {(F=4,62, p. 03). Testing delay was not a
significant influence.

PPVT

In the case of PPVT scores (Form B) at age six years a still higher
< If stl11 modest - R2 value of .12 was generated by full model 1. Only
one hypothetical effect was detected by multiple linear regression. Dele=
tion of the McGuire & White social class score, based on occupation, edu-
cation and Income source, dropped the R? from .12 to .02. Thls drop
associated with regression model 4 was highly slignificant (F=41.30,
p<.0001). No other effects produced a change in the R? value of the re-
gresslon models. '

Audltory Discrimination

The third 1lngulstic-cognitive criteria was the score on Wepman's
(1958) Auditory Discrimination Test. The full model gave a poor account
of the criterton varlance, with an R? value of .02, which was not statis-
tically significant from zero. None of the hypotheslzed effects were
significant, as Table 53 Indlcates.

Psychomotor Growth
Growth In this domain was assessed by noting the presence or absence
of consistent use of left or right hand and eye In simple tasks of reaching,
and moving a card with a small hole to ths preferred eye. The full regres-
sion model of this criterion was very pocor, (R =.,008), and none of the
possible influences was noteworthy, ss Table 54 shows.

Insert Tables 53 and 54 About Here
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Disability

The Disabtllity Screening Index noted the presence of develop-
mental problems in elght categorles based on test data or examiner’'s
observations. The R% value of this criterlon was .03, which reached
statistical difference from zero. No significant effect was detected

by myltlple l1near regression except that for soclal class (F=7.82, p=
.005),

*

Seventy Elght Months

The last set of inferential analyses were perfomred on data gathered
at 78 months of age, and they are reported In Tables 55-58, The analyses
employed the regression models glven in Table 42, and are reported for
thres hundred and fifty four children using criteria #53-60.

Physfcal Development

Weight

The full regression mode! of weight In Table 55 produced an R2
value of .02, which was not statistically significant from a model of
zero weights. One signlflicant effect was detected, that assoclated
with membership In the experimental Factor II group composed of thirteen
chlldren whose gestation had been at risk,

Insert Tables 55-58 about here

Helght

An equally small account of criterfon varlance was generated by the
full regression mode! of helght, R2 = .02, Only one effect was deleted

by multiple linear regression as approaching statistical significance.
It was the effect due to soclal class score (p=.06).

Head Ctlrcumference

In Table 56 the full regression model of head clrcumference in cen-
timeters has an R? value of .02, which Is not statistically slgnificant.
One effect was deleted by regression analysis; 1t was the contribution of
soclal class score which was statistically significant (F=5.97, p=.01).

Achlevement

WRAT

Table 56 also contalns the fourth criterlon, the raw score in the
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reedlng subtest of Jastak's (|96S) Wide Range Achlevement Test. This
criterion had the highest R? value, RZ =,17. A slgnlficant effect was
detected by deleting from the full mode! the vector representing Factor 11
group membership (F»5.50, p=.01). An even more powerful effect was detected
for soclal class scores (F-63 12, p<.00001),

Cognltive-Linguistic Attalnment

PPVT

The first criterlon measure In this domain, the score on Form B of the
Peabody Picture Vocabulary Test, Is reported In Table 57. Three effects
were detected. The flrst was assoclated wlth Factor II risk group member-
ship (Fwh4,70, p=.03). A second was assoclated with Factor ILI risk group :
membership (Fw6.27, p=.01)}, The largest effect was that detected by deleting
soclal class scores from the full regression equatlon (F=hk, 33. p=< ,00001)
dropplng the R? from .14 to ,03.

Auditory Discrimination

The second of two criterion measures the x - error score on Wepman's
(1958) Auditory Discrimination Test 1s reporté? tn Table 57 to have an R‘
of .0Z. Only one significant effect was detected, that due to McGuire and
White soctal class score (F=5.,97, p=.01).

leablllty

In Table 58 the scores on the Disabillty Screening Inventory represent-
ing the number of disabliity states identifled by child study Is recorded.
Two effects were detected. The first was assoclated with Factor 1I group
membership dropplng the RZ value from ,03 to .01 (Fwh, oh, pn.Ob) The second
was due to soclal class and also dropped the full model R2 from .03 to
.01 (F=5.34, p.02).

Psychomotor Attainment

The last criterion used with the Ty3 subjects at 78 months of age Is
the mixed lateral dominance score reported in Table 58 The full regresslon
mode! generated a low account of criterion varlance, R2=,04, Only one effect
was detected, that associated with deletlon of the vector representing socta)
class scores from the full model (F=12.22, p=,0005).



PART FOUR
DISCUSSION

The hypotheses of the inferential analysis were examined by
comparing regression models of development. The models varled con-
siderably In thelr capacity to account for criterlon varlance, The
RZ values In Tables 31 through 58 show that a wide range exists.

The full models of welght and helght are consistently around R? = ,02
and 03 at eight ages. At the tog end the lingulstic measures at
elght ages had full models with R? values ranging up to R? = ,23, and
averaging R%2 = ,16. These values are not high and represent the con=
tribution of the nisk categories, social class scores, plus delay and
error vectors.

Thirty Six Months

Predlctors

Group membership data, that Is, perinatal status as a control
case (risk free) or an experimental case - prenatal risk factors
(Factor 1) and neonatal risk factors (Factor II1) - was the flrst
hypothesls applled to seven criteria at age three years. In most
cases It emerged that information about the subjects added to pre-
dictlon of their developmental status. In the case of the Motorlc
domain (see Table 32) the contribution of group membership data,
specificatlon of status as control and experimental cases at birth,
was significant only for Ambulation scores (F = 5,30, p = ,02), This
Is a criterion of gross motor activity which Includes such early chlld-
hood actlvities as running, balancing, climbing, jumping, and hopping.
Tha Manipulation score, the other element In this domain, jusv missed
the .05 level of significance (F = 3.45, p = ,06)., This PAR sudscale
deals with finer motor actlvities such as unwrapping, assembling,
throwing, catching, and copying designs, The summed scores were
highly related to the information in vectors representing birth
status (F = 7,63, p = ,006). Group membership Information was sig-
nificantly associated with the weight and helght in the Physical
growth domain. The probabllity levels were quite different; helght
turned out to be more highly significant (p = ,0009) and the regres-
slon model was also more sturdy (R2 = .07) than that of welght. The
latter varlable, welght, reached the .01 level of statistical associ-~-
atlion with the group membership predictor.

Experimental group membership st- “us (prenatal and neonétal
risk) falled to reach slgnificant levels of statistical association
with the criterion serles In four Instances. A modest |f not hligh
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relationship between experimental groups membership and welght and
helght was evident (p = ,02), A more robust association was found
with PAR Communioation scores (p = ,0004), and none was found with
PPVY scores, the second of the two cognitive criteria.

Experimontal group membership (Factors 1 and 11) Information, on
the other hand was related to three aspects of development, Exper!-«
mental status In the perinatal perlod, 1,6, being at risk, was quite
unrelated to attainment in the motoric domain., Experimental group
Information was related to development In the physical domaln, Ex=
perimenta) status was related at a-highly significant level to one
element In the cognitive domaln, PAR Commmiocation (» = .0004), but
not to the second element, PPVT scores.

Insert Tables 59 and 60 about here

(Y

The third hypothesis applied to the criterion ssries of seven
elements treated the contribution of McGuire and White soclal class
scores. Thls predictor was significant In five of seven relation-
ships, most of them at a highly significant level, as Table 60 shows.
Soclal class score was related to helght (p = .003). Ambulation was
also related (p = .00006), but Manipulation was not, although the
summed score Physiocal, was related (p= ,01), Soclal class scores
were related to both cognltive measures, PAR Cormmioation and PPVT,
at a highly significant level {p = ,00001),

0f the three predistive elements examined, total informatlon
about perlnatal status, information about at risk perfnatal status,
and soctal class scores, the most significant was soclal class data.
Examination of the correlation matrix, Table 59, shows a number of
robust correlatlons. Some are negative, reflecting the Inverse
relationship between status and McGulre and White scores, The cor-
relation with PPVT scores (r =-.32, p = <,001) Is quite substantial,
while that with PAR Communioation scores is greater (r = .22,
p = <,001), and helght at age three (r = -,19, p = <.,001) are also
sturdy, They show that socla) class effects are well established at
age three. This observation may be retated to previous flndln?s
(Jordan, 1971) In which the influence of soclal class progressively
increasad during the flrst two years of 1lfe,

Criterla

Consideration of the three domalns of development at age three
years indicates that cognitive attalnment Is most predictable. The
full regression model scores accounted for twenty-three percent of
the varlance of PAR Communication scores and twelve percent of the
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varlance of PPVT scores. The correlation between the two variables
fs high (r = .43, p = <,001), although they differ markedly In
predictabTilty. The physical domaln, growth in height and weight,
Is the next most predictable of the three Indices of development;
in terms of varlance accounted for by the full regression model,
and by elements In the predictor series. The Motoria domeln was
least efficlently predicted by the regression model, Most of the
poor predictabllity was due to the PAR Manipulation subtest.

Forty~two Months

The R2 values In Tables 35, 36, and 37 range from .0l to .18.
The full models of physical growth In Table 35 had R2 values of .03
and .05. These low values are consistent with what has been presented
In previous reports from birth. The full models of motorlc growth
in Table 36 were a little higher for Ambulation and the summed Physioal
scores; however, the Manipulation R% value for full regression model |
was only .01, which Is very low. The two measures of cognitive attain-
ment were predicted comparatively well by ful] regression models. The
PAR Communioation R% value was .12, and the R? value for the Peabody
Picture Vocabulary Test was .18. The R? values for these two criterla
are encouraging when compared to the other R? values.

Predictors

Group membership data, that ls, perinatal status as a control
case (risk free) or an exper!mental case = prenatal risk factors
(Factor I) and neonatal risk factors (Factor III) - was the first
hypothesis applied to the criteria at age three and a half years.

In most cases it emerged that Information about the subjects' blo-
logicai risk status added little to prediction of thelr developmental
status. In the case of welght and height Factor II (dellvery compli-
catlon) approached significance. In the case of the Motorlic domain
(see Table 35) the contribution of group membership data, specifica-
tion of status as biologlcal risk cases at birth, was-significant for

Insert Tables 61 and 62 about here

none of the criterion scores. Perinatal rlsk status was equally In-
significant for cognitive attalnment.

Social class emerged in analysis of development at age forty-
two months as the only significant predictor. The associat!ions
glven in Table 61 are robust, and show that soclal class effects
are well established by age three and a half years. At the risk of
over-interpretation they are perhaps slightly stronger than they
were at age three, and certainly not weaker, Examination of the
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correlation matrix in Table 6] shows a number of robust correlat!ions.
Most are negative reflecting the relationship between growth and
soclal class, The correlation with PPVT scores (r = .42, p » <,001)
is also sturdy. Soclal class effects are well established at age
three and a half,

Criterla

Consideration of the three domalns of development at age three
years, physical, motoric, and cognlt!ive growth, Indicates that coge
nitive attalnment Is most predictable. The full regression mode!
scores accounted for eighteen percent of the varlance of PPVT scores
and twelve percent of the variance of PAR Commntication scores. The
correlation between the two varlables Is high (r = .48, p = <,001).
The physical domaln, growth In helght and weight, Is the next most
consistently predictable of the three Indlces of development In
terms of variance accounted for by the full regression riodel. The
Motoric domain was least efficlently predicted by the regression

model. Most of the poor predictablility was due to the PAR Manipula-
tion subtest.

Forty-eight Months

The amount of data In the baslic regression models glven In Table
38 Is not large. The vectors consisted of soclal class data, mutually
exclusive classification as a control, Factor I, or Factor 1II case,
and the delay In testing expressed |n weeks, together with the unit
vector and the error vector. The R%'s which were generated were,
accordingly, not excessively low, due to the limlted but critical
data employed. The lowest RZ values were obtalned for the physical
measures, welight and helght. Higher values were obtained for the cog-
nitive measures. The lowest Preschool Inventory R? value was .08,
obtained for the criterion Personal-Sooial Responeivencss. The highest
R2 was obtained for the full model of the subscore, Concept Aotivation-
Sengory (RZ = .25), Tho Boehm Test R2 value fell between the two,
approximately, at .16.

E!edlctors

At forty-eight months the predictive variables were status as
control, Factor I (gestation compllications), or Factor III (neonatal
risk), cases, together with a perinatal soclal class score. Testling
delay was Includec as a procedural check, in view of possibly exces~-
sive delays after the optimal testing period. Factor I, the dlsorders
in mother or child In the prenatal stage, and Factor III, neonatal
disorders, did not produce an abnormal performance when compared with
control cases. Further, the two experimental groups did not differ
from each other. The only significant finding about group member~
ship was In the Physical domain, A statistically significant value
was assoclated with knowledge of sublects' status In the control and
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experimental groups for the criterion forty-elght month height, It
should be pointed out that this finding touches on class|fication
In any of the three groups of subjects, controls, Factor I (gestation
factors), or Factor III (neonatal rlskf. The value of the knowledge
was tested by assigning a common regression welght to the three
~classiflcation groups.” In contrast, no assoclations were found be~
tween social class scores and helight or weight. Social class scores
were, however, highly significant, as Table 63 shows, and were cor=
related at a high level ?r = ,27.~,49) with all ieasures In the cog-
nitive domain, The strength of assoclation is clear when expressed
by probabl'lity levels in Table 41, Howsver, it is equally clear
when expressed as decline In R2 valuss In Tables 39, 40, and 4I. The
~decline In R? due to deletion of soclal class scores 1s sesnh Th the

Insert Yables 63, 64, and 65 about here

Preschool Record total score, Restricted model 4 In Table 4l has an
R2 value of .02, compared with the full mode] with a value of .22.
The difference in R2 values shows that ninety percent of the varfance
Is due to social class effects. In the Preschool Inventory subtest,
Concept Aotivation-Sensory (see Table 41) the decline in R2 due to

soclal class Is also marked. Eighty-four percent of the varlance Is
due to soclal class scores.

In summary, two predictor effects may, be seen. First, biological
risk data have virtually lost thelr predictive value, and soclial class
influences on cognitlive attainment have become quite clear,

Crltqua

The least predictable criteria are clearly those In the physical
domain. They are also least influenced by the predictor series. On
the other hand, the cognitlive measures are falrly predictable from
limited Information, with the Preschool Inventory R2 value of .22,
Presumably, more extensive predictor series can glve much larger ac-
counts of criterfon varlance. The inter-relations of measures In
this report is Interesting, Boehm test scores relate quite closely
to Preschool Inventory test scores; the correlations In Table 63

range from .62 to .73, which with over four hundred degrees of free-
dom, are highly signiflicant,

Test delay Is significantly related to soclal class (r = .17) and
emerges from the difflculty encountered in tracing and testing lower
class familles. Test delay did not emerge as signlficant in the re-
gression analysis of height and weight. It played some role In the
cognitive measures. The Boehm R2 dropped from .16 to .15 when the
vector representing testing delay In weeks was dropped. One Pre-




65

school Inventory subtest, Concept Aotivation-Numeriocal, dropped In R2

from .11 to .10 (F = h.l&. p = .04), The reality of the change Is
better represented by the R2 value than the probabllity level of the
F=ratio. The Preschool Inventory total score was not affected by the

testing delay, The RZ value remained unchanged, .22, after the delay
vector was deleted,

An interesting finding Is the lack of a significant relatlonship

between social class and physical measures. The correlation of SES

and height, and weight Is identical (r = -,06) with the negative value
showing direction favoring higher growth with nising SES level, However,
the r-value Is not great and dld not achleve statistical sligniflcance,
“The Tﬁndlpg Is all the more Interesting in view of the contrasting
Strong correlations between SES and cognltlve attalnment, all of which
are significant at the .05 level, with some being at a higher level.

The correlation between McGuire and White S$ES scores and Preschool

Inventory total scores Is, for example, .47, which |s very high for
between three and four hundred cases.

Fifty-four Months

The hypotheses of this tnvestigation study the effects of perinatal
status and social class within a context of regression equations. The
basic data are rich In a cllnical sense, but when represented In the
regression equations are much more restricted. Accordingly, expecta~
tions for the predictive value of regression equations should be modest.
As Tables 43 to 45 show, the full regression models provide moderate
accounts of raw score criteria variance., The lowest account of criteria
variance by a full regression model Is that provided for fifty-four
month welght, R2 = .02, The other physical criterion, helght, was
predicted to an equally.limited extent, R2 = ,03, A far mcre robust
state of affalirs obtains for the cognitive criteria. The lowest values,
.14 and .15, were generated by the Preschool Inventory (PI) subtests
Pergonal-Social Responsiveness, and Concept Activation-Sengory, respect=-
ively. Copy Forms, PI total scores, and Concept Aotivation- Numerioal
scores ylelded similar R? values of ,20, .24, and .25. The remalning PI
subtest, Associative Voocabulary, had an R2 value of .19. The R2 values
available for analysis In the comparlson of regression models varled
from substantial In the case of the cognitive measures to virtually
non-existent In the case of the physical criteria.

Predictors

The problems of gathering data In a longitudinal study are many,
Delays in administering tests are Inclined to arlse because families
move; lower-class familles can be hard to trace and child study may
occur well after the target date for test admintstration. For this
reason the regression models shown In Table 42 include a vector, x
which represents test delay. The mean delay In testing for all sug-
Jects at fifty-four months was .007 weeks, which is trivial. The
maximum delay for any single case was thirteen weeks. The value of
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the x. vector was tested by deleting It from the fuil regression
model “for all nine criterla. In no case was there a significant
effect In predicting the criterion score due to test delay. This
procedural element can be set aside In favor of the conceptual ele-
ments In the predictor serles,

The role of perinatal rlsk In development at fifty-four months
was assessed by vectors representing membership In three categories
of risk, Factor IX (delivery compllications), Factor III (neonatal
comp)lcations) and Factor IV (multiple complications). Factor II
effects were not found for the two physical criteria. In contrast
Factor 1I effects were found for all seven cognitlve criteria in
the small Factor II group (N = 11), Statistically signlficant re-
ductlons in R2 values appeared when Factor II status information was
deleted from the full models shown In Tatles 43 and 45, The sig-
nlflcance Is éxpressed by the probability ievel associated with the
F-test value. However, the statistical model of this research activity, -
multiple 1linear regresslon, directs investigators' attentlon to an
additional element. the reduction In R2, The proportlon of variance
actually assoclated with the statistically significant findings in
Tables 44 and 45 ranges from .01 to .03. The statistical significance
Is primarily a consequence of the degrees of freedom aval lable. In
the face of a small but statistically signlficant effect associated
with the small number of cases a second regression analysfs was per-
formed. Thls analysis uses an alternate way to assess Factor II ef=
fects by using a different set of full and restricted regression
models. The models employed were regresslon model #7 In Table 42,
and regresslion model #2*. The comparison was made for all seven cog-
nitive criterla. The results, presented in Table 64, were insig-
nificant, both in the reduction of R2 values In the probablllty
levels associated with the F-~test. The meaning of the re-examination
of Factor 11 effects Is that they are not conflrmed. A lack of sig-
nificance for Factor effects with fifty-four month criteria is con-
sistent with the findings at earlier stages of development,

No Factor 111 {neonatal risk), or Factor 1v (multiple complications)
effects were assoclated with the two physical criteria, the psychomotor
criterion, or with the six cognltive criterta.

Insert Tables 66 and 67 aboﬁt h;re

The predictor, soclal class, based on McGuire and White social
class scores, stands In marked contrast to the other predictors. This
oredictor was a powerful Influence in all three criterion. Deletlon
of soclal class for the weight criterion was Influential, and it was
even more significant as an iInfluence on helght. Virtually the only

*This alternate mode of comparison was developed by Dr., Steven D. Spaner
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functional element in the predictor series for Copy Forms was soclal
class. Much the same observation may be made about the Preschool
Inventory raw scores used as crliterion measures, and about the role
of soclal class scores with the Boehm criterlon. The McGulre and
White soclal class scores accounted for better than two~thlrds of the
varlance In all nine of the criterion measures. The role of soclal
class was equally distinct for the three domains, physical attatnment,
psychomotor attalnment, and cognltlve attainment., The role of soclal
class far outwelghed perinatal status In the predictor serles.

Criteria

The use of three domalns of development at age four and a half
years was an attempt to represent the breadth of children's attalnments
towards the end of the preschoo} period. The criteria remalned
as predictable as they had generally been earlier In the preschool
years, The physical measures ylelded unimpressive R* values, and
dld not attain statistlcal significance, even with substantial groups
of children. The psychomotor measure, the Ernhart Copy=-Forms, was
moderately well predicted by the group Information and by soclal.
class, and the cognitlve measures were quite well predicted, The
Preschool Inventory results are Intended to be used as a single
score, despite the format which permits separate subscores to be
computed for four areas. The PI(3 Conceptual-Numerical area

ylelded the highest R? from the full model, RZ = .25, In contrast
to the other subtest scores with RZ's of .14 (PII), JE (PIR). .19

(p1.), and .24 (px ). A closer examination shows that the more
2 Total

robust of these R? values, e.gq. PI and Py are highly in-
(3) (Total)

fluenced by social class effects. In the case of PI(Totai) the con=~

tribution of social class to the R? value is .21, leaving only .03

to be assigned to other sources. In the case of PI Conceptual-

Numerical, the contribution to the criterlon varlance is .21 also,
leaving .04 of the criterion varlance to be assigned to other sources
in the regression model. In thg case of the Boehm criterion the re-
sults are about the same; the R* value of .19 Is largely explained

by social class (.17), leaving .02 of the variance to other sources
in the regression model. ‘

Table 66 presents correlations between the variables employed
at fifty-four months of age. There Is conflrmation In the correla-
tion matrix for the view that Preschool Inventory performance should
be used as a total score, rather than as a set of subscores. The PT
subtest correlations are all statistically significant, many well
beyond the .01 level of probability.

The relationship between the Boehm score and the Preschool In-
ventory total score Is high and positive (r = .71, p = <,01). Both
Boehm score and the five PI scores are significantly associated with
soclal class scores, with a spread of r values from .33 to .4B; the
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latter correlation is for the Concept=-Activation=-Numerlcal subtest,
which also has the highest correlation with the Boehn (r = b4,

p=<.01). Far less robust correlations exlst between Tength and
welight and soclal class.

In general, the fifty=four month data summarized In Table 67
support the emerging plcture In prior reports of perinatal status
‘at risk! declining In Importance In the years after birth; con-
versely, the Influence of soclal ¢lass continues to rise, con=
tributing Increasingly to the proportion of criterion varlance,
especlally for non-physical criterlon measures. g

i —— o,

Sixty Months

Regression Models.

The amount of data In the baslc regresslon models glven in
Table 38 Is not large. The vectors consisted of social class data,
mutually exclusive classiflcation as control, Factor I, or Factor
III cases, delay In testing expressed In weeks, together with the
unit vector and the error vector. The R2's generated were, accord-
ingly, not excessively low, due to the Ilmited but critical data
employed. The lowest R? values were obtalned for the ITPA dlgit
span test, with weight and helght glving only slightly higher values.
Of these three poorly predicted criterla only helght ylelded a
statistically significant full model (p = ,03). The WPPS! Vocabu-
lary and ITPA Auditory Assoclatlon test were considerably more
robust with R2's of .11 and .19 respectively. The Adjustment cri-
terlon {Child Behavior Inventory) ylelded a statlstically signifi-
cant full mode! of R2 = .06 (p = .0001).

Predictors.

At sixty months of age there were flve predictive vectors plus
the unit vector Tn the full model. Three were status vectors, con-
trols and two risk categorfes, McGuire and White scores represented
soclal class, and the last element In the full regresslon model was
testing delay In weeks.

The first predictor examlned for significance was Factor I

group membership, a vector representing gestational complications

in the probands' histories. As assessed In comparison | and 2 there
was no slgnificant difference getween controls and Factor I cases
for any of the six criterfa. Model 3 compared Factor 111 (neonatal)
risk cases with controls. Here again, no differences were revealed
for any of the criterion measures. Model 4 compared Factor I and
Factor III subjects. 1In one Instance, there was a significant dif-
ference between the two experimental groups. It emerged on the de-
velopment criterion (F = 4.39, p = .03). It should be pointed out, .
however, that the decline in R? was from .06 to .05. Model 5 tested
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_ the contribution of the McGuire and White soclal class scores. No
~ effects were found on the physical measures. - None was found for the
dlglt span test, a finding supporting the general observation that
this measure of cognitlve skill Is resistant to soclal class effects
and, accordlIngly, glves a falr plcture of cognltlve attalnment,
Substantlal soclal class effects were detected, In order of magni-~
~tude, for ITPA Auditory Assoclatlon, WPPS| Vocabulary, and Adjust-
ment (Child Behavior Inventory) scores. The final element .In the
regression models was test delay expressed (n weeks. The results
were significant for the two physical measures, Test delay affected

“welght, reducing the R2 from .01 to 004, a reduction of less than
one percent In a statistically Inslgnificant model. The reduction
for helght was from R2 = .02 to .0l In a statistically signlficant
model. No signiflcant effacts assoclated with test delay for the
other measures employed at sixty months. The signlficance of delay
Information expressed In R2 values was not great, even for the physi-
cal measures. However, It may well have been useful In creating a
statistically signiflicant model for helght (RZ = ,02, p = ,03),

For other models 1 - 6 the test delay Informatlon was redundant.

At a procedural level it Is helpful to see that unavoldable delays
fn testing ch!ldren due to tracing mobile familles has not been a
serious problem.

It Is helpful to note that the seven-item predictor serles
actually consist of a smaller number of functlonal varlables. The
three group membershlp vectors are mutually dependent to a degree;
Factor I cases are those which are not Factor III's or Controls.
Factor III cases are non-Factor I and non-Contro} cases. fontrols
are non-Factor I or III cases. In fact, only Factor I or III are
real vectors of positive informatlon, and both of them are sub groups
of all experimental cases. The test delay vector Is non-develop-
mental data in (generally) developmental models. The unit and
error vectors are standard In all regression equations. The soclal
class data and the blological data, Factor I or 111, are the really
functional classes of data.

Summarizing the predlctor effects we see that rlsk group member=-
ship Informatlon at birth is not meaningfu) for the criterla at sixty
months, generally speaking. On the other hand, social class accounts
for a good deal of the criterion varlance in three non physlcal
measures. In the case of |TPA Auditory Assoclation results In Table
h) we see that seventeen of nineteen percent of the criterlon varl-
ance Is due to soclal class, a proportion of approximately eighty
five percent of the total Ré value. For WPPS| Vocabulary the percent
of ¢criterion varlance due to soclal class Is about elghty percent,
while for Development 1t is fifty percent.

Criteria

The least predictable criterion Is the ITPA Digit Span test
followed by the measures of height and weight. Auditory Association
Is perhaps the best prediction followed in order by WPPSI Vocabulary
and Development. The most predictable measure, Auditory Assoclation,
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Is not well predicted (R¢ = ,19) but that state of affalrs is highly
dependent on the nature of the predictlve measures employed.

Inter-relations within the criteria are Informative Weight
and helght are not related to the predictor elements or to the other
criterfa, but are related to each other (r = .62, p<.0l). ‘Simitarly,
diglt span Is not related to the other criterla in Table 68 and it
Is not related to soclal.class. tn thls regard digit span, or more
fully ITPA Automatic Vocal Sequentlal, meets the speciflcations
leadYng to Its selectlon as a criterion measure to some extant,
Jensen (1961) has suggested that digit span tests are not subject
to a host of Influences and so may be considered a measure of natlve
abllity. The correlation of .03 (df = 381) with SES certainly indi-
cates a limited responsiveness to social class affects. However,

Insert Tables 68 and 69 about Here

a correlatlon with race for diglt span at sixty months (r = .16,
p<.01} shows less utility as a culture-fair measures of aptltude.

.On the other hand some criterion measures should be chosen
because they are sensitive to a wide variety of influences. Thls
permits investigators to identify predictor variables which cause
criterion measures to fluctuate. In this regard the other three
criterion measures meet the specification. |}TPA Audltory Assocla-
tion Is related to social class to a considerable extent (r = -,43%*),
WPPS| Vocabulary is also highly responslve to socla) class
(r = -.32%), as is the case with adjustment on the Child Behavior
Inventory (R = .21). Reasonably, Auditory Assoclatlon and Vocabu-
lary are also correlated (£_= .56). Adjustment, a broad criterlion
measure of freedom from personallty and behavior problems, is nega-
tively correlated with Vocabulary, r = -.17, though to a lesser
extent. It Is also related to soclal class to a degre (£_= .21,

p .01). As in previous reports test delay Is related to social
class (L.“ 21%, p .01) Indlcating that more delay due to tracing
problems was encountered in testing lower class children. However,
the mean test delay for over four hundred subjects was less than a
week.,

Overall, the data show a lack of significant association be-
tween the critical predictor element based on categorical risk at
birth and six criteria of development at age sixty months. In con-
trast, social class continues to emerge as a consistently powerful
influence on children's attalnment, being related to Adjustment and
two of the Cognitive criteria.

*McGuire & White (1955) high scores mean low social class.
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SIxty Six Months

Regresslon Models.

The data In the baslic regression models consisted of soclal
class data, mutually exclusive class!flcatlon as control, Factor II,
111, and 1V cases, delay In testing expressed In weeks, together
with the unlt vector and the error vector, The R%'s generated were
generally similar to those obtained at sixty months. The signifi-
cant exceptlion was the R? value obtained at sixty six months which
was .21, nearly double the value of .11 generated In the sixty month
study group. The R? values for welght and helght were hlgher than
that obtalned for ITPA Diglt Span, which was the lowest. The adjust-
ment R%Z value reached stati:tical significance. The value of .08
was quite similar to the .06 generated at sixty months with another
group of children. The highest R? values were those for |TPA Audl-
tory Assoclation (R?2 = .23) and WPPS| Vocabulary (RZ = .21), This Is
not surprising since the correlation between these two measurs of
verbal facility was .57 (df = 362, p<.01) at sixty six months.

Predlictors

The models employed at slxty six months were based on slx
pleces of Information, four linearly dependent vectors representing
status as members of three perinatal risk categories or as controls.
The additional vectors were the three factor soclal class scores,
testing delay, the unit vecto and the error vector.

At sixty six months the probands whose dellvery had been at risk
to some degree, Factor II cases In model 2, were a small group
(N = 14). Thelr Identiflicatlon as a group was tested In regression
model 2 with Insignificant effects on all six criteria. Reductions
in criterion varlance assoclated with the presence of dellvery com-
plications five and a half years previously had no signlficance
statistically. The Factor III group were assessed by model 3. This
heterogeneous set of neonatal risk elements composed primarily from
Apgar scores and low birthwelghts also produced signiflcant results.
The multiple complication group, Factor 1V cases was tested by re-
gression model %. Slightly high F-values were generated by this
category of ril k cases but the F-values were In no case significant.

A rather different state of affairs emerges when soclal class
is considered as an influence on developmental attalnment. Pro-
portionally large, if statistically insignificant drops In R? values
show that 66 months welght and height were slightly affected!. Fow-
ever, the lack of statistical significance Is similar to that en-
countered at 60 months for an SES effect on physical development.

1A similar lack of effect has been noted for two criterla of body
build and nutrition at sixty six months, Tuxford's index (1917),
and the Ponderal index (Jones, 1938; Domey, Duckworth, and Morandi,
1964) .
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The data of the report do not provide a basils for understanding a
lack of Influence on welght and helght by soclal class. An explana-~
tion might 1le In the extent to which even poor chlidren |n our urban
centers are now provided with nutrit)onal supplements, Data presented
by the Investigator elsewhere (Jordan, 1973b) indicate that most
children of school entry age are enrolled in quasl-educational pro-
grams [n which at least one balanced and nutritionally sound meal

Is offered. In contrast, soclal class scores executed a strong and
consistent effect In the domaln of cognitive development, The [n=-
fluence seems equally demonstrated In the case of |TPA Audltory
Assoclatlon and Dlglt Span. In the case of Auditory Assoclation

the R produced by regression mode) 5 dropped to .02 From .23

(F = 97,58, p<.00001). Quite simllar results are seen In WPPS|
Vocabulary when the full model § dropped from .21 to .03 for mode)

5 (F - 83,41, p<.C0001). This Is an SES effect which Is commonly
encountered, and lllustrates differences in class cultural patterns
of language.

Soclal class effects on ITPA Dlgit Span were different however.
The full model for thls criterion was capable of only minlmal pre-
dictlon (R? = .007, p = .27), and the model deleting soclal ¢lass
had an R? value of .004. While this Is a drop of nearly fifty per-
cent In the varlance accounted for by the model, the basic full re-
gression model was so Ineffective that speculation seems unwise.
This s not to say that conslderatlon of Diglit Span performance is
not useful., Jensen (1961), and Bereiter ¢ Engelman (1966) belleve

that the lack of social class blas Is precisely what makes diglt
span a useful Index of mental abllfty,

We may now comment on the social class effect on the maternal
report of Inappropriate behaviors. The regression data indlcate
that the number of problems in the average child (M = 4.51) rises
sharply as soclal class declines. This finding Is parallel to that
reported in 1970 by Rutter, Tlzard, and Whitmore, who found that
71.7% of cases of psychlatric disorder in chllidren occurred In fam-
illes whose occupational level was "manual’ and lower. In 1972 the
same trend was evident In the fifteen thousand children studied
British National Child Development Study (Davle, Butler, and Gold-
stein, 1972). Accordingly, we see that soclal class effects have
established their Influence on characterlstics related to meeting
the major developmental tasks of children at age sixty six months.
The social context for learning which Is the classroom presumes a
degree of non-neuroticlsm and adaptation., The lower class portion
of the 1966 birth cohort tended to be more likely to show behavior
patterns which will appear maladaptive to middle class teachers [n
middle class schools.

Finally, it is helpful to observe that test delay expressed as
weeks since the birth anniversary was not large. |t was no great
problem on the average (M = -.07 weeks) and, Indeed, It was possible
to test a number of children slightly In advance of the birth anni-
versary. On the other hand, the maximum delay encountered was nearly
four months. Persistence In tracing such cases Is justifled by the
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need to malntain data taking on chlldren whose development has been
followed prospectively. Use of testlng delay recorded In weeks as
a covarlant permits use of such occaslonal cases In group analyses,!

Summarizing the materlals In the predictions It emerges that
the categorical predictors of blological risk in the neonatal perlod
Tn 1966-67 exerted little or no Influence on development at age sixty
sIx months. Soclal class Is revealed as the sole and powerful In-

fluence In the regression models,

Criteria

As at sixty months diglt span was the least predlctable cri-
terfon. The R% value of the full model was statistlcally Insignifi-
cant. In this regard It Is helpful to recall earlier remarks about
the nature of the predictive serles, and the linear dependence of
the group membership vector. The remalning five criterla at sixty
six months achleve statistical slignificance. Two of the five reached
R% value of .21 (Vocabulary) and .23 (Auditory Assocliation). In
terms of previous experience with regression models, and In particu=
lar those containing a great deal of Information on children at school
entry age (Jordan, 1973a), R? values of .2} and .23 are not unusual.
The unassigned varlance Is consliderable and constitutes a major
challenge to child study. :

It remains to comment on the Inter-relatlions between the cri-
teria. The physical measures, welght and helght, are highly corre-
lated In Table 70 (r = .94) shows that body build tends to reflect
the axes of growth which sophisticated analyses have revealed
(Hammond, 1942). Height alcne ‘seems related to social class, al-
though the correlation is low and barely reachas statistical slgnlfi-
cance. Height Is also correlated with Auditory Assoclation and
Vocabulary. The connection is perhaps through SES also, since the
correlation, .15 and .13, are not robust. The cognitive elements
of the criterion series tend to be related. Apart from the r Vocabu-
lary/Auditory Association noted earlier there are the signifTcant
assoclations Diglt Span/Auditory Assoclation (R = .21) and Diglt
Span/Vocabulary (r = .12); both, as Table 57 shows are signiflcant
at the .05 and .01 levels. Apart from these relates Diglt Span Is
not correlated with other measures. The lack of significant corre-
lation with soctal class at sixty six months (r = -.0b4) conflrms
the views cited a little earlier from Jensen, and from Berelter and
Engelmann.

In general, the data gathered and analyzed at sixty six months,
the Ty, flllal cohort, Indicates that the perinatal risk categortles
had ceased to exert any great influence on development. In contrast,
the predictor, soclal class score continued to demonstrate a steady
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insert Tables 70 and 71 About Here

Influence. As soclal class level declines, so attainment on cognl~
tive and adjustment criteria declinés. As Table 71 Indlcates, no
such influence Is apparent for height and welght at age sixty six
months,

Seventy Two Months

Regression Models

The amount of data In the basic regression models given in Table
38 Is not large. The vectors consisted of soclal class data, mutually
exclusive classification as control, Factor I, or Factor III cases,
delay in testing expressed In weeks, together wlth the unlt vector
and the error vector. The R%'s generated were, accordingly, not
excessively low, In view of the limited but critical data employed. The
lowest R? values were obtalned for the helght and mixod dominance iTPA
diglt span test, with welght auditory discrimination and disability scores
giving only slightly higher values. Of the predictors only PPVT yielded
a substantital RZ (.12) which was also signiflicant (P<.00001).

Predictors

At seventy two months of age there were five predictlve vectors
plus the unit vector in the full model. Three were status vectors,
controls and tvo risk categories, McGulre & White scores represented
soclal class, and the last etement In the full regression model was
testing delay In weeks.

The first predictor examined for slgniflcance was group membership,

a vector representing gestational and perinatal complications in the pro-
.bands' histories for two groups of children, and freedom from any apparent
degree of blological risk for a third group. This vector falled to detect
any substantlal signlficance In group membership. A second predictive
approach contrasted control =vs- risk status In two categorles. Thls

was only slightly better than the preceding formulation and produced a
slgnificant finding for one of the eight criterla, score on the Denver
Articulation Test. A far more powerful predictor was the three factor
McGuire & White soclal class score. It generated significant effects
detected in three criteria, PPVT score, Denver articulation score, and

the disability score. The procedural check on testing delay was also in-
significant, except in the case of head circumference. This finding is
anomalous since head circumference does not expand perceptibly In a matter
of weeks. Among all the predictor effects the most pronounced was that

of soclial class score on PPVT scores. The contribution to the R? value

of full model | due to SES score was .10, which indicates that soclal class
was accounting for eighty percent of the criterion varlance. Summarizing
the predictor effects we see that rigk group membership informatlon at
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blrth Is not meanlngful for the criteria at seventy two months, generally
speaking, On the other hand, soclal c¢lass accounts for sixty to elghty
percent of the criterion varlance in three non-physlcal measures,

Criterla

Perhaps the aspact of the criterion serles most requlring comment
Is the low predictabiiity. In the series of analyses beglnning at 36
months R? values expressing the proportion of criterlon varlance accounted
for by predictors have not baen substantial, None have been much bayond
.20, for example. In the 60 month criterion serles only oe criterion,
PPVT, form B, raw score has a substantlal R2 value, .12, although it
Is statistically slgnificant to a h|gh degree (p=.009) from & model R2
of zero. The remaining R? values drop sharply to the leve) of R2w, 9k,
+03, and .02, and .01, for criterla Artlculation score, Disablllty
score, audlitery discrimination, and welght, respectively. The cri-
terla 60 month height, and mixed cerebral dominance are so low as to
Invalldate all but the most elementary observatlon, namely that there Is
virtually no connection between these two criterla and the predictor series.

As with previous sub-cohort criterion serfes:the greatest source of variance
seems to be the soclal class score, :

Interrelations

Table 72 shows the intercorretations of predictors and criteria. Withln
the matrix of correlations the egreglous relatlonshlp between test delay and
head clrcumference found In Table 56 emerges once more. It seems that
measurement fn cm. Is a growth criterion sensitive to retatively brief pas-
sages In tlme, suggesting that metrication In study of physlica) development
Is a useful Idiom. 1In the reports of this research program ounces were

insert Tables 72 & 73 about here

originally used as a measure of welght, and are falrly close to kilograms

as a sensltlve measure. Pounds avoirdupols are less sensitlve, although we
have emphaslzed accuracy to the quarter pound in taking data. This standard
Is quite strict when compared to other longitudinal studies. Newens and
Goldstein (1972) for exampie, reported that the Britlsh 1958 cohort has used
the nearest pound and nearest Inch as criterla of precision. It seems, how-
ever, from the seventy-two month data that a metric standard shows a more de-
sirable level of sensitivity for analyses of physlcal development.

A major predictive Influence continued to be the SES score genarated
from occupational, educational and Income data. It affected three of the
five non-physicai criteria, articulation (r=-,15,p<.01), disabllity score
(r=.17,p<.01), and most of al1, PPVT score (r=-.35,p<.01),

Status as a control subject was not assoclated with any other variable.
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However, status as a Factor I rigk proband (gestatlional risk) was highly
correlated with low soclal class (r=,29,p<,01) and to a lesser extent
with artlculation, PPVT score, and disability score. Status as a Factor
II1 proband was less assoclated with SES (r=-.23,p<,01) and with all the
cognltive criteria, though to a lesser degree.

Among the criteria articulation and audltory discrimination scores
ware highly correlated (r=-.41,p<.01), a predictable finding In view of
the generally low auditory discrimination encountered In chltdren with
poor artlculation at age six. A less pronounced relationship exists be-
tw?§n articulatlon and another llnguistlc element PPVT score (5} 21 ,p<
01).

Seventy Elght Months

The data set examined at 78 months conslsted of one more element than
at age 72 months, Thls was the use of an extra predictor set based on
biologlcal risk in the early development period. Continulty with the 72
month criteria Is seen in continued use of physical measures, laterallty,
PPVT, audlitory discrimlnation, and disabillty states.

Regresslon Models

The regression models given in Table 42 of the RESULTS sectlon were
continued at age 78 months. Thelr value remalned at level R2 = ,02 = ,03,
based on the vectors used to generate the full models of elght criteria.
There remalned rather poor R? values observed for the same models at
earller ages and with low R%s obtained over the span from birth to age

five years by Jordan and Spaner (1970, 1972, 1974) using a dlfferent set
of predictors.

Predictors

Among the experimental factor groups based on periratal biologlical
riek status only use, the Factor II group, had only statistical signifi-
cance. This, the gestatlonal risk category, dropped the RZ for 78 month
welght from .02 to .005 within a statistically Insigniflcant regression
model. The other two effects dropped the R? for the reading subtest of
Jastak's Wide Range Achievement Test from .17 to .16. In the case of the
DS1 criterion, that is the total number of disabillty states ldentifled
at age seventy-eight months, the R? was dropped from .03 to .01. in
evaluating these three reports It Is necessary to recall that the Factor
II risk group at 78 months consisted of only thirteen children. Under the
clrcumstances we are Inclined to interpret the findings cautiously and to
see them as indicative and not strong enough to merit generallzation.

In the case of the Factor III group result reported in Table 57 on the
PPVT criterion the drop in R% value is from .I4 to .12 and so, despite the
0l level of significance generated in view of the degrees of freedom avall-
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abla, It seems that a cautionary position on Interpratation 15 called for,
Thls sum attitude seems sultable for the low Factor IV finding of a signi-
ficant drop In R? on the Peabody Picture Vocabulary Test at age 78 months

from .14 to .12, Interestingly, both the Factor 1II and IV results shown
in Table 75 are for the PPVT criterlon. :

insert Tables 74 and 75 About Here

A far less equivocal and theoretical more generalizable finding
at seventy-eight months Is that assoclated with soclal class, Table 75
shows that the McGuire and White (1955) three factor Index of soclal class
was a signlflcant sum of varlance for six of elght criterla. In the case
of the first perinatal effects recorded in Table 75 we see a drop In the

R? for head clrcumference In cm. from .02 to .01. The full regression model,

however, Is statistically Insignificant (p.07), and the decllne accounts for
one percent on the criterlon varlance. Equally slight, and also not pre-
viously observed at 72 months, Is the SES effect on Wepman's auditory discri-

mination test. The RZ declined In the regresslon model of auditory discrimin- e

ation from .02 to .0V, '

Far more substantfal are the results In Table 75 on the Influence of
social ctass score In criteria 57 to 60. The contribution to the PPVT score
made by SES Is 78 percent, as deletion of the SES vector dropped the full
mode! RZ from .14 to ,03. $1lightly larger Is the contribution to reading
score. A powerful SES effect Is seen In the drop for WRAT reading R? from
.17 to .02, This drop accounts for 88 percent of the varlance In a statisti-
cally significant model. Of lesser statistical Importance is the drop in
R2 which SES produced In the total numbar of disabllity states for the 78
month children. On the other hand, the drop from .03 to .01 accounts for
two thirds of the criterlon varlance In a statistically significant regres-
sion model (p=.05). Equally, soclal class is associated with the tendency
for children to have mixed preference for eye and hand on simple tasks. In

this case the drop In RZ from .06 to .009 represents about 76 percent of the ; '*%

criterion variance, ,

The sum of these observations Is that biological risk at gestationatl
decline shows a stight but probably spurious relatlonship to development at
age 78 months. On the other hand, an unequivocal effect Is shown by soclal
class level on non-physical attainment. The effect is statistically signifi-
cant within regression models whizh are also statistically slgniflcant,
Reliteratlion of this observation may be based on the correlations reported in
Table 74. All five of the correlations with non-physical criterion are

statistically significant, and three of the five are at a probabllity level
<.0l.
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Criterla

The PPVT grand mean raw score of §7.52 points an opportunity to
assess the general representatives of the 78 month cohort, and so of the
1960 cohort at the end of the period covered by this report. According
to Ounn's norms for the PPVT form A a score of 57.52 ylelds a mental age
of six years and six months = 78 months., From this we may conclude that
the serles’ of children studied at the half year annlversary of blrth ~
78 months ~ are exactly where we would hope them to be In average menta!l
maturlty at the thirteenth study perlod.} ,

Within the criterlon set of physical measures It Is Interesting to
sea that hetght and welght are well connected (r=.04, p<.01) and that both
are hlghly connected with head circumference re.34 & .35, Equally connected
are the ability discrimination errors {x-score) and total score In the
WRAT reading test. That Is, errors In the ability to discriminate different
phonemes are negatlvely related to reading success. This relatlonship
(r==-.21,<.01) shows that reading fallure can be related to a non-reading
language skill in the fashion that reading speclalists have long suggested.
Reading Is also related In a statistlcally significant way to mixed lateral
dominance (Lf.lz, p=.05), but to a weaker degree. An interesting observation
in Table 74 Is the lack of significant relationship between soclal class
and physical development. This Is probably due to the study poputation's
lowest levels of soclal class being about the minimal level for adequate
overall development, Overall, the criterion at 78 months showed generally ¢
expected interelations,

General Observattions
Having dlscussed the nature of the findings at each age-level

It Is now appropriate to consider the age span, 36 - 78 months, and the
phenomena of the period beginning with the Physical domain,

Physlical Domain

At thirty-six months It was possible to detect the influence of
perinatal risk status on the domain of Physical growth. This Is reason-
able, since It Is ratlonal to expect that biologlcal predictors will re-
late to blological criteria. tHowever, the predictors and criteria are
not precisely matcned, since the risk predictor status is slightly dif-
ferent from the criteria expressed In pounds and inches. By age forty-
twe months, however, the influence of perinatal blologlcal risk had
disappeared from the domaln of physical developmént. An Influence due to
the Factor 11 (gestational and presentatlon risk) was detected at 78 months
but was probably spurious in view of the small number (n=13) of Factor I1I
cases. Conversely, social class exerted some Influence at thlrty-six and
forty-two months. At forty-eight months of age it declined and reappeared
in a modest role (p<.02) at fifty-four months and seventy-elght months for
head circumference.

Insert Table 76 About Here

A

IThe 72 month T13 grand mean PPVT 1Q was 102, and the grand mean mental
age was 76 months (N=396). ~ \ SR
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Psychomotoric Domain

It Is helpful to polnt out that the measures of motorlc skill were
not as homogeneous as the physical criterla. They varied ln two ways.
First they ranged from gross to fine with Increasing age; second, they
changed from heavily (though not totally) iIndirect measurement at ages

thirty-six and forty-two months, to dlrect measures at ages forty-elghi
months and later.

There was only one age at which perinatal risk Information affected
criterlon performance. That was at age thrity-six months, and It ap-
peared on the PAR Ambulatton criterion, This influence was also seen in
criterion (5), which was the sum of the two PAR motor tests. After age
thirty-six months no effects of the rlsk data on motoric growth were
detectable. Soclal ctass effects for PAR Ambulation were evident both
at thirty-six months and at forty-two months, but not for PAR Menipulation.
At forty-elght and fifty-four months soclal class effects were evident
on the quite precise tasks of the Copy Forms criterion., SES effects were
also detected on tasks of lateral dominance - hand and eye- at age seventy-
eight months.

Congl tive Domain

At thirty-six months perinatal status Information influenced
the PAR Communication scores. A slight effect (.02) was detected
on the PPVT scores. By forty-two months both effects were gone, and
did not reappear. In contrast, social class effects were present In this
domain at age thirty-six months, and proceeded to persist throughout all
ages and for all cognitive measures., It Is clear from the preceding com-
mentary that perinatal rigk data plays a small but limited role at ages
three and four. The influence exists, but extinguishes relatively quickly.
In contrast, the soclal class data, McGuire and White (1955) scores based
on occupation, education, and source of Income, played a far more signi-
ficant role which was persistantly strong through the seventy-elght month
criterla. . ‘

Social Class

Constderation of Table 76 shows the role of social class, expressed
as R? values. The table shows that social class effects are generally
low and trivial In the physical domain. SES effects in the motoric do-
main were equally slight at thirty-six months, but Increase substantlally
with the four year criteria. In contrast to both of the preceding domains
the effects of SES on cognitive attalnment were comparatively pronounced.
SES effects were relatively substantial at age three Increasing thelr con-
tribution at age four, and persisting through age six years.

Examination of column and row mean R2 values in Table 76 shows
SES effects by specific sges, and by domains. At each age Jevel the
mean R2 values due to SES effectd for all ifiye criterion domains are
shown. The SES effect within the regression models is very low at
age thirty-six months, mean R2 = ,04i. At age forty-two months it
Increases slightly to R2 = ,046. At age forty-eight months it jumps
substantially to R2 = ,13, These values should be evaluated within
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the context of limlted regression models which yleld correspondingly
low R2 values. Thus, the column R2 mean values in Table 76 are
proportionately higher than they would seem. The trend to clearly
emerged SES Influences by age three and four Is evident,

it can be seen that perinatal »{sk data, information in tra-,
ditional blologlcal formulations, plays a modest role In the attain-
ment of three to six year olds at best.  This view should be
medlated by recalllng the nature of the risk data. The range of
degree of risk In the predictor serles is wide. The reason was that
moderate and ml1d risk are present In chlldren, as well as high risk.
In this latter category there Is an abundance of Information, as Part
One of thls report and the Bibllography demonstrate. Tha contribu=~
tion of categorical risk, I.e., prenatal, -natal and postnatal risk
at all degrees permits some attenuation of effects. On the other
hand, there Is 1lttle evidence on the outcomes of apparent mild
risk, while high risk Is so well investigated that no real urge
to Inquire Into Its Isolated effucts seems jJustified,

The combination of soclal class and risk factors in a study
population |s combined, to some extent, At age three the correla-
tion between soclal class and Factor I (prenatal) risk s .31
(p = <.01}, while the correlation between Factor IT1I (perinata))
risk and SES Is .21. Accordingly, the probabllity arises that
putative risk assigned to biologlcal data may, In fact, be largely
attritutable to covarlate soclal effects. That Is, the presence of
risk and ldentifled dlsabllity may emerge from adverse soclal pro- .
cesses, This observatlon Is supported by the Kaual Longltudinal Study
of Werner, Bierman, and French (1971). Thelr Hawallan 5ata'lod to
the conclusion that the contribution of a poor environment was ten
times greater than that of ''serlous perinatal stress," as they ex-
pressed It. A simllar conclusion was reported In 1972.by. Davle,.
Butler, and Goldstein from the British Natlonal Chitd Devélopment
study of fifteen thousand chlldren at age eleven years.




PART FIVE
PATTERNS OF DEVELOPMENT

So far we have considered two elements, a perinatal risk serles
and a set of criterion measures affected at age 16 - 78 months. In this
sectlion, Part Five, we examine the temporal sequence aspects of de~
velopment, the characteristics of children from birth to age five
years.

An educatlonal product of developmental studies is the ldentl-
fication of states of readiness for learning and their correlates.
For the purposes of this report an attempt is made to sketch the
developmental patterns of children in the upper and lower one~third
groups at age five on three measures. Thus, the criterion groups
are three; first, there Is tdentification by means of scores on the
WPPS| Vocabulary scale, second, a parallel measure is the |TPA Aud-
itory Assoclation measure. The third Is quite different, the diglt
span test from the ITPA (Auditory Sequential Memory). This measure
Is used because It Is held by some to be a more valld, culture-fair
measure of mental ablllity. The line of reasoning for identifying
criterlon groups may be recapitulated as follows:

1. Vocabulafy - Verbal intelligence, highly cqrrelatéd with
school success.

2, Auditery Assoclatlon - Linguistic skill related to in-
' formation processing.

3. Diglt Span - culture falr measure of mental abllity

For each of the high and low groups on these three measures back-
ground data in the form of means and standard deviatlions was ex-
tracted for nineteen aspects of development. These nineteen glements
are grouped In Tables 77, 78 and 79 in three domains, intellektual,
maternal, and environmental information. Data are presented for all
subjects, usually just under 400 probands, and for the high apd low
groups, usually sixty to seventy cases, depending on the varipbles.
Perhaps the significant exception Is the accounting of Blinet mental
ages In Table 77, a maximum of about one hundred and fifty cdses be-
ing available.

Preschool Intellectual Performance

Data in Table 77 are the means and standard deviatlons of the
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chlldren at ages two,. three and four years. When WPI'S| Vocabular
Is the criterlon we see from Table 77 1t Is the hlgh group which E;
most evident, On most measures inspection of meains and standard

*

tnsert Table 77 about h;re

deviations shows elevated means for the high group, Further, the
means tend to be quite separated from those of the low group of chit-
dren, With the exception of the Ammons at age two the trend Is con-
sistent. Equally, the low group of childran show a plcture of de-
pressed mean scores. For |TPA Audltory Assoclatlon groups at age

flve the picture In Table 77 Is essentlally the same. The high group
Is Identifiable at age two on Blnet M.,A., and on the Ammons (plcture
vocabulary test), and on all subsequent measures. The low group
emerges as a distinguishable group a little later, at age three on
the Peabody (PPVT)}. The gap between means of high and low group Is
pronounced and generally consistent, beginning at age two with a dif-
ference of ten months of mental age. By age four the Preschool in-
ventory means are two standard deviatlons apart. in the case of
diglt span a very different picture emerges on six largely verbal -
measures of Intellectual performance and attainment. The high group
tend to be slightly above the mean for all subjects, but not excep~
tlonally so. The low group tend to be'at sllightly below the grand
mean. Thelr performance Is lowest on the two age four years measures,
the Caldwell and Boehm tests. In general, the plcture of mental de-
velopment which emerges In the preschool years for chlldren with

high and low scores on mental tests at age flve Is consistent. Three
low groups groups at age flve were never ahead of the average chlld.
Generally were at the average level at best, at age two years, and a
trend to lower performance became more pronounced across the preschool
years. In the case of the advanced group at age flve, thelr verbal
precoclty was evident at age two and became more pronounced as the
years went by. By age four high and low groups on all three criterlion
measures, Including digit span, were clearly far apart In mean scores
on the Preschool Inventory. The gep is two standard devlations for
the WPPS| Vocabulary and {TPA Audltory Assoclation groups and one
standard devlation gor the diglt span groups. This latter finding Is
perhaps the most Interestiag, since It suggests that low performance
on the Preschool Inventory and other amalgams of cultural elements is
not entirely divorced from level of attairment on a nominally less blased
measure, digit span.

Maternal Characteristlics

The adage which observes that the hand which rocks the cradle
rules the world is now capable of some emplrical assessment. Like
most sayings [t expresses an essentially correct observation, but
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it also shows the limltatlons of any statement reducing human ex«
perience to a few words. The data of the St. Louls Baby Study to
date permit observations to be made about the discriminating char-
acteristics of mothers whose children at age five score high and low

Insert Table 78 about here

on three mental tests, As wlth the preceding remarks on Inte!lectual
development of probands there are observations, belng based on in-
spectlon of means and varlances in Table 78. The seven maternal
measures In the table were gathered Incldentally while testing chill-
dren in their homes, Data were taken only when the informant was the
biotogical mother or a permanent mother figure. Mental status and
age were noted at time of delivery by direct Interview in the obstet~-
ric unlt. Loevinger's measure of authoritarian family. Ideology (AFigg)
was adminlstered Just prior to discharge, and the anxlety measure,
Bendig's version of the Taylor scale, was delayed untll six months
post partum to avold temporary and misleadlng ralses due to dellvery.
Intelligence was measured by means of the %ulck Test. Edocatlonal
att!ltude score was derived from administerTng Medinnus' (1962)

Parent Attltude to Educatlon Scale at child age flve years.

On the WPPS| Vocabulary criterion we see In Table 78 that mothers
of high scoring chTldren are more likely to be married:than other
mothers and age at dellvery tends to be relatively typlical. Authori-
tarianism (AFlgg) Is generally lower In mothers of high scoring chil-
dren, on the order of .5 standard deviation, and they tend to be less
anxious. The mothers are somewhat higher than average in Intelllgence,
also about .5 standard deviations. Thelr mean level of education Is
well above the a‘erage, but their attltude to education Is quite
typical In mean score. Low WPPS1 Vocabulary mothers are far more
typlcal in marital status, dellvery age, ang Aflgg score. They. differ
however by being markedly higher in mean anxlety score from the high
group of mothers. Intellligence and educational level are below aver-
age, and well below the means for high vocabulary mothers. Mean

scores for attltudes to education are markedly different in the two
groups of mothers, with the more positive scores ﬁeported for high low
group mothers.| Inspection of the means on ITPA Audltory Assaclation
Iindicates a vefy simlilar state of affalrs, with ﬁF&Ge scores discrim-

inating more clcarly between high and low group mothers. On ITPA

Digit Span the high group mothers tended to be very close In mean

values to the grand means, and only rarely exceeded them, and then to

a slight degree. Llow group mothers were also very clear, generally

not falling below grand means in Table 78. In Intelligence mean

scores and educational level the low digit span mothers were a little
lower, Unlike the tendency for maternal characterlstics to discriminate
mothers of high and low groups on the two verbal criteria, there seem




to be n0 really discriminating characteristics of mothers whose chlldren
scorsd high and low on the digit span task,

“nvironmental Characteristics

Table 79 reports means and standard deviations on six environ-
mental characteristics of high and low groups of flve year olds on
the three element criterion serles. The six elements begin with
soclal risk, a five point scale score based on social data, Race
I's ethnlc group-essentlally, being and not belrg, black. SES Is
the three factor McGulre & White score based on educatlonal level,
occupation, and Income source. STIM s Caldwell's quantification
of the degree to which a home presents a stimulating environment,
Home density Is the proportion of people to rooms. A high score in-
dicates crowd!ng.

We see In Table 79 that the WPPS! Vocabulary high group chlldren
are markedly lower In soclial risk, and Tow In the probability of be-
ing black. High group mothers have lower McGuire and White SES scores
indlcating a soclal tevel about .5 standard deviation hlgher than the
average. This same level of higher condition Is parallefed by thelr
STIM scores and the educational level of the head of the household.

Insert Table 79 about here

Low group children are above average in soclal risk and four times
more likely than high group to be black. Thelr mean SES level is
about a half standard deviation. Home density Is above average but
not very much. The educational level of the head of household Is
below average, and well bilow that of the high mothers. On the ITPA
Audltory Assoclation a sinilar set of observations emerges. The low
scoring children have slightly more depressed social level, STIM scores,
and educational level for head of houshold. Home density 1s slightly
higher than on the WPPSI Vocabulary. The trend is for tow Audltor
Association scores to be associated with more depressed conditions
than [Tow Vocabulary scores. On|Digit Span in Table 79 the high group
chlldren are close to the grand'mean on virtually all scores. The
exception Is the tendency for high scoring children to be black.

The environmental characteristics of the low dligit span children

show a generally average set of means. Interestingly, they are less
l1kely to black than the average child in the group of nearly four
hundred reported here. Only 26% of the low digit span group are
black. On all other environmental variables the low scoring group

of children tend to be like all children and also 1ike the high scor-
ing group.




SUMMARY

From the point of view of this essentlally discriminative com-
mentary based on means. of high and low groups of children It Is possi~
ble to sketch a plcture of what high and low groups present at school
entry age by way of background and previous history..

ﬁ%gh Verbal attalnment chlildren tend to emerge relatively early. from
the mass of chilldren, perhaps as early as age two. By three they
tend to be discriminable from low attalnment youngsters, and by four
the trend is quite clear. Correlated with these elements are trends to
greater permisslveness in thelr mothars value systems and lowered
anxjety. Educatlonal level of mothers tends to be hligher, and thelr
attitudes to education are In the low average range, perhaps suggest
a llttle more reality in their attitudes. In terms of envlronmental
factors mothers of high verbal attalnment children come from favored
backgrounds, tend to be white rather than black, share thelr homes
with fewer people, proportionately, who are generally above average
in educatlonal attainment,

Low verbal attalnment children, In contrast, emerge as a discriminable
group a little more slowly; however, they are discriminable by age
three, and by age four their lower attainment levels are clearly es~
tablished. The mothers of these children are typical! In age of
delivery, but more Vikely to be authorlitarian and anxlous than most
mothers, and certainly mothers of highly verbal chliidren. Such
1mothers are perhaps, low average In verbal Intelllgence, of less than
average educational attalnment, and hold more positive convictions than
mothers of typical children, and to a more pronounced degree  than
mothers of highly verbal children. Low verbal children are three to
four times more 1lkely to be black, and to have been born and raised
in adverse social circumstances. They have grown up in a slightly
more crowded home with adults with less than average levels of school~
ing. '

High and low digit span chlldren are much harder to dligecriminate from
other boys and glrls. Thelr early performance on verbal mental tests
tend to be average, although high and low groups tend to be discriminable
by age three, and clearly so by age four. fMothers of both high and

low groups have the same delivery age as other mothers, the same lsvels

- of authoritarianism, Intelligence, anxiety, and attitude to education.

1€ can be seen that ability at verba) ski)ls conduc{ve to effec-
tive perfaormance In school Is not accideptal, 1t emerges from the
clrcumstances of childrens' preschool 1ives and can be tfed with some
accuracy to home and community Influences. Whlle it is pot true, as

' the nineteenth century librettist had it that "every little boy or girl @

alive, is born a little Liberal or a Conservative'; it Is' clear that
attempts to promote equallity of opportunity can be founded In the
years preceding school entry. As the circumstances of 11fe tend to
depress attalnment they also tend to elevate attainment in other chil-
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dren., The stabillty of. these phenomena,. especlally those dealling with
the role of parental educational attalnment and soclal level have been
replicated by the writer elsewhere (Jordan, 1973a). We.observe that
the readiness for schooling In children Is a determinate state, one
which can be related to soclal process and the views of chlldhood
which obtain in Lippmann's terms, as publlc phllosophy.

At a more pragmatic level we can observe that the materlals Jjust
presented suggest some strategles for educatlion, ‘

First, there Is the finding that high and low readiness states are
processes of development golng back Into the years before school entry.
Accordingly, It can be concluded that Intervention strategles need to
Intrude into children's lives perhaps as early as age three years, |f
deviate patterns of growth are to be avolded,

Second, there Is a nidus of soclal factors In the family and
larger community which suggest that early identlficatlon. of instruc-
tional risk Is feasible., More specifically, It should be possible
to define a configuration of child, home, and soclal factors whlich
can be used to ldentlfy children for purposes of special Instruction.

Third, there seer to be related probabllltles of ldent!fying
high aptitude children at an early age. They are youngsters whose
readiness for schooling Is manifesztly unrelated to present age/grade
concepts of grouping children.

Fourth, the ent!re nexus of preschool development processes
Is demonstrably capable of explication., That Is, both the sal-
lent domains of Influence, and the elements within those domains
can be demonstrated. Accordingly, we have reason to belleve that
the phenomena of success and fatlure In the early grades can
be subjected to more complete and effective explanation. In
view of the slze of national expenditures on elementary educatlon,
thirty six blllions of dollars in 1972-73 (Jordan, 1973b) it
should be possible to explicate the contribution of homes, chll-
dren, schools and finance to the levels of attainment which chil-
dren reach.



PART SIX
DISABILITY STATES

IntroduCtIon,

The program of studles from which this report emerges has as
I'ts obJect the study of the contribution of early soclal and blo-
loglcal adversity to learning characteristics In school age:children.
Within that broad assertion are a number of subordinate propositlons,
one of which is assessment of disabillty states at the end of the
preschool years. A knowledge of the nature and correlates of dls-
abllltles can contrlbute to Instructional planning In the school
entry years.

The nature of difflculties which children show at age four is
not self-evlident. The writer belleves that we need to distinguish
a serles of separate conditlons In children (Jordan, 1962). The
flrst Is disease, referring to tissue=-level problems In chlldren,
some of which are mild and perhaps of merely aesthetlc slgnificance.
The Instances of this conditlon are I1lustrated by ml1d vlisual dis-
orders In glrls, who dlslike wearing glasses, or In a more serlous
degree by the loss of halr In a glirl after an acute il1lness. Such
difflculties need not Interfere with learning or llving.

The second term Is disabiiity, and It refers to Interference
with 1ife processes. Agaln,. the condltion may have minor or major
significance. An exzmple Is loss of a Ilmb; a farm chlld who loses
his left arm in a farm accldent, and there are such chlldren, Is
incapable of a number of motor activities which are basi¢ to hls
life style. The term disability connotes loss of a horhal body
actlvity. Its evaluatlon depends on contextual factors, losing
use of/ the left hand Is far less critical than loss of the rlght-
hand functlons. ‘ '

Finally, there Is the term handicap, which he writer uses
(Jordan, 1971¢) to descrilbe the tissue and disability states which
mani festly disrupt the teaching/learnfng process{ A conditlon be-
comes an ingtructional Randiecap when {t Interferes with expected
classroom functioning.

The three-term nomenclature presented here moves from tissue

to classroom function, wlith Increasing attention to the Instructional
context, 1t follows that chlldren's problems at age four can be
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described as disability states, because they have been assessed Iin
a context of home 1lfe, They may or may not be at the tissue-level;
they cannot be Interpreted aytomatically as Instructlonal handlcaps.
That determination wil] be made In a context of learning. and teach-
Ing, a very different context from that used In this Investigation
because behavioral expsctancles are quite different, A

The basic Intent of this three=-term nomenclature (s to distingul sh
problems of priority concern for Instructional planning from problems
In the most general sense. There Is ample reason for doing so. Scholar~
ship generally tends to generate new terms on the basls of an explicit
set of ground rules, vide principles of taxonomy In biology and trans~
uranic physics. In medicine the condltion appendioitis was hot Intro-
duced untl} 1886 (Crichton, 1971), although a varlety of acute ab-
domiinal signs had been observed for centurles. In:contrast, education
has not been intellectually self-conscious and conservative, The
term learmin disability has at least three connotatlons nohe of
which is equlclt except to the person using the neologism. Equally
dangerous 1s the Introduction of terms which turn out to be non-
existent (Rutter, Graham, and Blrch, 1966), a form of Innovatlion
which has endless possibliities (Jordan, 1971d), The solutlon s,
of course, some elght hundred years old, and consists of unsheathling
Occam's Razor when nomlinalism appears In modern dress.

On the basis of the foregoing It can be seen that the writer's
study of problems in four year olds is a consideration of disablility
states, Problems Identlfled In the context of repsated clinlcal case
studies 'In the home do not automatically constitute learning handicaps.,

The materials to be presented should be construed as reflecting the
precedlng cons derations, :

. ———

Insert Tables 80 and 81 about here

Part One

The object of the stddy reported In thils sectlion Is description
of the Incldence and correlates of disabl 11ty states. '

Attempis to study the incldence and jhature of problems In school
chlldren have been reported In recent yegrs by Saplir and Wilson (1967),
Haring and Ridgway (1967), and Keogh and |Smith (1970).

Sapir and Wilson (1967) applied a developmental scale composed of
ten psycholingulstic, motor and orientation tasks to a population of
young children. The developmentally orlented scale successfully lden-
tified salient deficits, which were related to subsequent Instructlonal
problems in the first two years of schoolling.
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Haring and Ridgway (1967) took & larger population, 1200 children,
beginning with ratings of chlildren made by thelr teachers. A sophlsti-
cated battery of diagnostic tests was administered. |TPA subtests
produced useful results, and several other nominally Instruction=
related dlagnostic tests produced relatively little useful Information.

General language abllity seems to have been the most useful factor
in the complex of tests,

~ Keogh and Smith (1970) studied ident!fication of learning
problems by means of the Bender-Gestalt test. The scale was used
to identify children at risk of learning difficulty. Interesting
findings from this study were that evidence of low risk was a bettsr
predictor than high risk, and that statements made at klndergarten
level were useful predictors at fifth grade.

All of these efforts came after children are enrolled In the
mechanisms of Instruction. What ls called for is data In advance
of need which will give early warning of problems and will estimate
the extent and nature of problems. This section addresses itself
to the second of these needs,

Method

The ascertainment of disabllity states was tied to data collec-
tion procedures at forty-elght and flfty~four months. Caseworkers
administered the criterion test serles to the cooperating probands
at study perfods eight (T,) and nine (Tg). Thls testing was a re-
peat of chlld study at prgvlous times and was often part of con-
tInued study by the same examiner over several years. Directions
called for completion of a questionnalre Immediately after test ad-
ministration and scoring, and with the full developmental history
(excluding perinatal rigk status) avallable. Examiners were urged
to see the four-year criterion measures as a controlled experimental
situation providing Information for a Disability Sareening Index
(ps1).

L

o
b

The categories of behavlior assessed by the disability screening
procedure are #s follows: ‘

1. Category Visual Disorders. Score yes for children reported
by Mother as having visual problems and for children who,
In the testing situation, showed visual limitatlens, e.g.
wore glasses or held materials close to their eyes.

2. Category Hearing Plsorders./Score yss for children reported
by Mothers as not hearing lnot Inattentive), or showing dif-
ficulty hearing in/ the testTng situation. ‘

3. Category Mental Retardation. (Scored yes for children scoring

low on tests of cognitive attainment by automated data
processing.) e
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4. Category Expariential Deprivation. Score 1%1 for children
with STIM score 26 and below, or when you feel there are
significant restrictions on child experiences, ¢.9., a
clearly disorganized home run by an inadequate mother,

5. Category Motor Disorders. This category is meant to record
children with obvious muscular problems, crippled children,
Score yes for obvious defects,

6. Category Behavior Disorders. Score yes for abnormal behavlor,
more than five year old's awkward and defensive behavior.

7. Category Speech Defects., All five year olds have some speech
defects. Score x%g_for chlldren who have speech which 1s not
easy to understand., Ignore simple consonant substitutes such
as wabbit for rabblt.

Findings

Table 80 1ists the Incidence of disabllity states in the 1966
blirth cohort at age four. Ages forty-eight and fifty=four months were
combined, The six month difference In davelopmental age was not con-
sldered a cruclal plece of Information ltkely to Influence reporting
disabillty states. In Table 80 percentage figures are given for seven
disability states. The percentages are reported in terms of perinatal
rlek status, the Iindependent variable of the entlre Investigation, and
for all subjects. )

Data were reported on elght hundred and ten children at age four.
In four hundred and five control (low risk) children the incidence of
apparent hearing problems was zero. Motor problems were next In order
of rarity (1%), followed by vislon problems (2%), mental retardation
(3%), and behavior disorders (4%). A distinctly higher rate of Inci=
dence sets apart the remaining conditions, Significant speech dis-
orders were encountered in %en percent of the four year-olds, and ex-
periential deprivation was reported in eleven percent,

For the Factor 1 (gestational risk) the figures In one hundred
and one four year olds were stightly lower, by one percent, in most
categories. One disabllity state, experlential deprivation, however,
was much more common In Factor I cases. The incidence of reported
experiential deperatIPn was twenty-one percent.

The small numberiof'Factor 11 (delivery complications) makes use
of incldence figures unreliable. In this group of twelve children
there were no reported cases of hearing problems, mental retardation,
motor disorders, or behavior disorders’. In contrast, the Incidence
of viston probiems, one case, was high; speech disorders were more
common In this small group of children (17%) than in any other.
Finally, as Table 44 shows, the incidence of experientlal deprivation
was also the highest reported - 44% - which is one child In three,
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The Factor III (neonatal risk) group was substantlal with data
reported on 215 children. No hearing or motor disorders were reported.
Visual and Intellectual problems were quite low, two and.three percent,
respsctively, There was @ six percent incidence of behavior dis~
orders, and the highest {ncldence flgures arose from exgerlentlal
deprivation and speech disorders, twelve percent In each category,

In seventy-seven Factor IV (multiple complications) cases the
only unreported category was hearing disorders. Three percent
Incldence was reported for vislon and motor problems, both of which
were the hlighest incldence, except for the small Factor II group.
Mental retardation was reported In six percent of the Factor 1V
children at age four years. Much higher Incidence of the remalning
categories was reported; ten percent Iincldence of emotional dlsorders;
sixteen percent Incidence of speech problems, and an incidence of
nineteen percent for experiential deprivation were ascertalned.

The t&st row In Table 79 comblnes the incldence figures for
elght hundred and ten chl)dren., The Incidence flgures are very sim- -
Ilar to those for the controls, who constituted exactly flfty percent
of the reported cases.

Most consistently deviant were the Factor IV (multiple risk)
probands, amounting to seventy-seven cases. The Incidence of mental
retardation was double the figure for the controls, six versus three
percent. Motor disorders were three times as common, three versus
one percent. Behavior disorders were two to three times more common
in multiple risk children then in control cases, ten versus four per-
cent. Speech dlsorders were half again as common, sixteen versus ten
percent. '

Closest to the controls were the Factor I (gestational risk) and
Factor III (neonatal risk) probands. In the Factor I group the Inci-
dence of experlential deprlivation, however, was double the control

group's Incldence figure,

Dlscussion

The first observation which may be made !s that there s clear
significance In some if not all perinatal risk data. In particular,
knowledge that there havd been multipte complications (Factor IV)
predisposes children at age four to intellectual and behavior dis-
orders. For all risk groups there Is associated probabliity of
experientlal deprivation, It 1c least for the Factor III cases,
but is roughly doubled for the substantial Fector I and IV jroups
of children, ‘

The Incidence of experlential deprivation at age four Is alarm-
ing. For controls It Is on the order of eleven percent, meaning
one child In ten of this population is growlng under adverse family
clrcumstances of materna) deprivation or in a setting whose structure
Is inadequate. Setting aside the small Factor II group we see a

k]
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still higher Incidence In the Factor I and Factor IV cases. Given

the high Incidence of several problems In the Factor IV (multlple
complications) probands It Is disturbing to see that ons (n five (19%)
Is growing under adverse environmental clrcumstances.

Tatle 81 Indicates the extent to which disabllity states are
related to race and soclal class, and to each other. It Is helpful
to note that race and soclal class arc hlghly correlated in the group
of four-year olds (r = .57, p <.01). Thls arises because most black
subjects are lower class and forty-two percent of the probands are
black. Race itself turns out to be connected with the disablility
states mental retardation and speech dlsorder to a low but statisti-
cally significant extent (r = .07, p <.05). The statistlcal sig-
niflcance 1s marginal, and due to the high number of degrees of free~
dom. In contrast, the correlatlion of race/experiential deprlvation
I's substantial, and accordingly statistically slignificant (r = .36,

p <.01). As in the rolationshlp with social class the coansctlion Is.
not surprising, It Is, however, regrettable, since it puts the popu-
lation of black children clearly at risk In the social sense. Sex,
being a boy, is associated with only one disability state, speech
problems (r = ,15, p <.01),

The disabillty states tend to be largely Independent of each
tsther. The most statistically sound connectlon is between mental
retardation and speech disorders (r = .26, p <.01). The next most
common |s speech disorders and behavior disorders (r = .22, p <.01)},

a connection the writer has..discussed extensively eTsewhere (Jordan,
1972) . The third most robust palrings are the connectlon between
mental retardation and experiential deprivation {(r = .18, p <.01),

and visual disorders and motor disorders (r = .18, p «.01). This is
followed by mental retardation and behavior disorder (r = .17, p <.01).

It s worth noting that the disabllity state most consistently
assoclated with other disability states Is speech. The strength of
the relationship to other states Is not large, with correlation co-
efficients no higher than .26. However, the connection Is extensive
and involves all seven disability states except visual disorders.
ft is helpful to recall the eleven percent Incidence flgure for all
eight hundred and ten children given In Table 80. Special problems
constitute a pervasive and connecting element In the nexus of dis-
ability states in young children.

The general observation emerges that a population of low biolog-
ical risk four vear olds contains a.number of children with signlfi-
cant problems, When a contrest group of psrinatal riek children Is
studled a more acute picture of problems of potential significance
for schools emerges. The range of Incidence figures Is generally
highest for experiential deprivation, speech problems, and behavior
Aisorders. Enviromments! factors play a sigalficlant role in disa-
bility states. Table 82 shews the effects of applying the sixty six
months regression models to the Nlsablllty Scoring instrument. Model
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Insert Table 82 about,heré

5, deleting soclal class scores, Hropped thé R2 value of the model from
.04 to .01, We see that three quarters of the varlance In this barely
statistical significant model (R? = ,03) was due to soclal class.

Part Two

From the analyses of Part One It Is clear that disability states at
the end of the preschool years can be traced to perinatal Information,”
The Information contalns a hiatus, however, at the point of information
from a varlety of sources In the years between birth and the criterion
age. For this reason a second analysis of disabllity criterla at ages
six and six and a half years of age (T}, and Tj3) was conducted. Pre-
dictors were assembled from three¢ domalns and are shown In Table 83,

From the domaln of ohild development measures were retrleved for the
following varlables birth welght in 1b., Apgar score¢ (Apgar & James, 1962),
sex, blological risk, somatype (small, length and weight), and 12 month
development, Apgar score is a railng from an expected maximum of 10
down to zero on five aspects of neonatal conditlon, and blologlcal risk
describes degree of blological jeopardy on a scale from zero for no
apparent risk to flve for a maximum degree of risk, e.g. very low birth-
welght or very low Apgar. This rating scheme is given in the Appendices.
From the domaln of soaial experience the perinatal soclal class score
(McGuire & White, 1955), a soclal risk score from 1-5 based on the lowest
half only of the SES distribution for 1008 newborns, ethnic group member-

Insert Table {3 About Here

ship and a life changes score were selected. This last element, the
life changes score, s the work of Coddington (1972) and conslsts of a
welghted score for degrees of change and upheaval In a child's life
(see Appendix). From the domain of maternal characteristics three
elements were chosen; they were mother's level of education plus her
age and marital status at the 'Ime of dellvery. The entire set of pre-
dictors Is listed in Table 83, Criteria for the analyses were those
etements of the disabllity set which contalned enough cases to make
multivariate analysls applicable. The criteria were flve - the total
number of disabilities recorded for each child, retarded mental per-
formance, experiential deprivation, speech problems and abnormal
behavioral states.,
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Method

. The statistical technlique used to analyze antecedents to disability
at age six was chosen on the basis of (1) a multivariate approach
(2) exploration of Interaction effects and (3) deletion of non-signifi-
cant predictors. The method chosen was Koplyay's (1972) Atb-4 regression
Interaction program. This technique developed by Sonqulst (1970) dichot-
omizes predictors In order of power to ralse the R? value for the crlterton
within arblitrary timits for size of cells and levels of predlctor values.
Table 83 lists the levals of the predictor variables, which are not
necessarily In obvious form; e.g. Apgar levels and Apgar scores.

Findings

Flgures One to Five show the AID-4 trees for the flve predictors.
The first, Figure 1, shows the interaction regression model for the
total sum of lidentified disability etates. The maximum number of states
recorded for any six year old was four, while the majority of children

Insert Figures 1 to 5 About Here

had none. The number of cases at ag. six (Ty2 + Ty3) with all pieces
of Information in the predictors and criterion series was almost four
hundred (N=384). Of the thirteen predictors employed the program
selected six, and they were In order of magn!tude of contribution to
maxim!zing the R% value 11fe changes, delivery age, Apgar score, sex,
and SES. The maximum R2 value of the mode) after seven spil*s was .24,

The AID-4 Tree in Figure 2 presents the pattern and order of
significant predictors for mental retardation ldentifled at age six.
Figure 2 shows that a set of successive dichotomies of the data on three
hundred and six children created a regression mode: with a maximum R?
value of .10, The most significant dlichotomy was based on ethnic
group, with quite similar mean ariterlon scores of 1.84 and 1.95,
although the number of cases In the two eells Is markedly different.
The high side of the tree - meaning criterion scores indicative of non-
retardation - is explicated only a little further, and by Apgar scores.
On the more extensive low side of the tree group 2 composed of 56
cases Is more fully elaborated by delivery age, SES, and life changes.

Insert Table 84 About Here
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Figure 3 reports the AiD-4 analysis of factors Influencing the
presence of experiential deprivation in three hundred and seventy
(N=370) zhildren at age six yecrs. On the high side of the tree two
terms (whlte) ethnlc group and 1ife change scores raised the RZ value
to .25. The low side of the treu, indicative of the tendency to experi-
ential deprivation through mean scores closer to 1.00, is more elaborated.
The 1ife changes scores in groups 6 and 7 ralsé the RZ to .29, and
subsequent elaborations through maternal level of education - Including
a squared vector In groups 11 and 12 raise the proportion of c¢criterion
variance accounted for to .34,

Figure 4 presents data on speech problems on over three hundred
children (N=325) by means of an AlD-4 analysis. Koplyay's Interactlon
program produced a brief array of predictors In a regression model which
gave a low account of criterlon varlance (R? = .05, p<.0l). The
order of the predlctors used In the regression model was 12 month
development, maternal education, and birthwelight in a simple symmetric
tree.

The last figure, dealing with abnomal behavior analyzed data
from N=383 children from birth to age slx years.” The maximum R? gen-
erated by the AID-4 program after five splits was R? = ,08. The order
of the predictors, In Figure 5 shows, was sex, life changes, Apgar,
maternal education and dellvery age.

Discussion

The five criterla ecmployed were those on which there were enough
observations to make an analysis worthwhile. After excluding visual
and audltory problems cn these grounds the remalning flive criteria were
analyzed In statistically significant regression models. The R? values
summarized In Table 84 show a range from .05 for speech problems to
.34 for experlential deprivation. The mean of the five R? yalues In
Yable 84 Is RZ = ,15. All the models were statistically signlficant,
and ranged from R2 = .05 to .34. The most complex model with the longest
predictor serles Is that In Figure 1 for the total disability score.
The briefest was that for speech problems in Flgure 4. Apart from the
size of the R? values generated by maximizing dlchotomies the Alq—b
program generates a tree whose shape is noteworthy. Only one tree, that
in Figure 4 for speech problems is symmetric. The rest of the trees
are asymmetric, with three of the four elaborated on the side of the
disability states. ’

In Sonquist's (1970) view asymmetry of a tree, a CS model as he
terms it, |Is best explained as one In which Interaction effects among
variables Is maximal. In this regard, we can observe therefore, that
the antecedents to discrete disabllity states iIn the data of this report
are more than merely additive 1inear components, but also interactive
to a ccnsiderable degree. A further consideration in the branching
patterns of the trees Is that the tree in Figure | for the sum of
disability states, i.e., multiple disabilities, is what Sonquist calls
a trunk-branch type. Thils symmetric pattern is a representation of
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additlvity among the iIndependent vartables. A final observation In
the nature of the AID-4 trees is the occaslonal existence of non-
linear conponents. In Flgure 1 Apgar scores occur twice, as groups
5 7 and 10, 11. Thls Indicdtas a squared element in the Interaction
pattern. 1t 1s alsc seen more clearly In Figure 3 which has maternal

education In groups 8, 9, and 10, 11, as well as life changes In groups
k, 5 and 6, 7.

Insert Table 85 Abou: Here

The predictors eliclted as the potential influences on the cri-
terion serles were thirteen in number. However, some of the predictors
were dlscarded In all flve analyses. In Table 85 we see ti:at the first
of the rejected predictors was somatype in the development domain.

This was membership in the class of newborns whose length and weight
were both in the lowest cell of a 2 x 2 table. This possible indicant

of low blological level had no sequelae in the form of the disability
states analyzed at age six. Equally trivial was the degree of biological
risk calculated from perlnatal data, a finding not unrclated to Parts

Two to Four of this report. The third consistently rejected predictor

in Table 85 Is the social risk score, a value calculated by treating the
SES scores, which turned out to be more useful In their original form.

A fourth unused predictor, from the maternal domaln, was the status

of the proband's mothers as married/unmarried at delivery.

in a positive sense some of the predictors groups turned out to
be especially useful in the context of the full set of thirteen pre-
dictors. The criterion mental retardation drew on five predictoers and
three of them were in .the domain of social experience, life changes,
aethnic group, and SES score. Among the predlctors the element used
most frequently was Coddington’s (1972) life changes score. It was
used in regression models of four criterla, the sole exception was
the criterion speech probleins. More interestiagly, the llfe changes
score created one of the first two dichotomlies in three of the five
criterion trees. Three other predictors were uscd In three of five
regression mcdels. In the predictor domain of child development Apgar
scores were used to ralse significantly the R2 value of criterla total
score, mental retardation, and abnormal behavior. This is an interesting
finding since Apgar scores have not proven slignificant for criteria
beyond the period of infancy in the writer's analyses of development.
However, In none of the analysés was Apgar used in the early, most
influentlal AID-4 splits of predictors. Two other predictors, both
from the domain of maternal characteristics were retalned in three of
five trees. They were maternal age at delivery of the proband and
level of schooling. ‘

In genaralizing from the findings of this analyses of disability
states it is Interesting to note the value of Coddington's life changes.
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This measure consists at all stages of chlld development of welghted
experlences rangling frem mlld to serfous, from benign to catastrophic,
and taking the form of elther dlrect experiences by a child or In his
family. 1In this sense the life changes assess the dynamic aspect of
a child's 1ife, and we see In the lnportance of the Coddingtor measure,

which Is listed as an appendix, the effects of stress on chlid develop-
ment,

A second generalization Is that a multivariate approach to dls-
ability states In children at age six Is shown to be beneficlal. For
each of the flve disability states a unique set of significant ante-
cedents may be glimpsed (In Table 85). In contrast, there tends to be

. conslstency In the configuration of interactions - asymmetric trees -
for each unlque set of predictors. The range and complexity of
influences on disability states and school entry age Is thus elucldated

to some extent, with the promise of greater clarlty for emerging from
further work. ’

Perhaps the most basic observation of all Is that disablillty states
may be viewed as susceptible to analysis in rattonal terms. From
empirical analyses of disabiiity states can flow a better grasp of the
polnts at which child maldevelopment can be approached on a reasoned
basis of population characteristics as well as idlosyncratic {indlvidual)
case historiles.
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TABLE |

CRITERIA FOR SELECTION OF EXPERIMENTAL SUBJECTS |N‘l966;COH0RTl

_Disorders of Pregnancy and Gestatlon -

'Factor.I
Anemla of pregnancy,'toxemla, pyelonephrit[s,~dlabetés;
miscarriages, eclampsia, pre-eclampsia, serious infec-
tions, over-and under-age, developmental anomalles, '
hypertension, hemorrhages '

Factor II  Disorders of Delivery
Cord complications, dellvery complications

Factor 111 Neonatal Disorders
Low birth weight, immaturity, hemolytic disease, low
Apgar, anoxla, multiple birth {not twins), traumatic
defect.

Factor IV Multiple Complications

Factors I + II, I + III, II + III, I + I@ + III

IA11 diagnoses equated by use of the International Classification of

Diseases.




TABLE 2

Li
NUMBER OF CASES STUDIED AT

AGES 36 - 78 MONTHS

(te)
36 ﬁos.‘ . :

380

(Te)
48 Mos.

h21

(T10)
60 Mos.,

L

(Ty2)
72 mos.

396

(1)

42 Mos.

376

(To)

54 Mos.

Lok

(T11)

66 Mos.

392 -

(T13)

78 mos.

370

(Tio + T11)
5 yrs.

806

(Typ + Ty3)
6 yrs.

766




_ MINTER AND SUMMER TARGET STUDY GROUPS

TABLE 3

- GROUP.

Ts, Tg) TIO’ Ti2y
- WINTER
36 L8, 60 and 72 Mos.

T Te» Tll» T13 :
" SUMMER &
42 54 66 -and 78 Nos.¢“>

Centrols

Factor 1
(Gestational Risk)

Factor I1
(Delivery Risk)

Factor 111
{Neonatal Risk)

"~ Factor 1V
(multiple Risk)

508
all
none
50%

none

sox
none
all

503

all
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TABLE 31

COMPARISON OF REGRESSION MODELS OF PHYSICAL GROWTH AT 36 MONTHS (%)

Model Criterlon R2 F P

1. .03 el R
(1) Weight 5.80 .01

2, .01 0%

1. .03 .0l
(1) Welght 4.85 .02

3. . .01 Ol

], .03 Ol*
(1) Welght 2.4 .02

L, .02 2%

l. .07 .00002*
(2) Height 11.04 .0009

2, .04 001

1. .07 00002
(2) Helght 4.90 .02

3. .08 .00006*

1. 07 .00002*
(2) Helght 8.43 .003

b, .03 .00

*Significance of the difference from zero.



TABLE 32

COMPARISON OF REGRESSION MODELS OF MOTORIC GROWTH AT 36 MONTHS (T¢)

Model Criterion R2 F p

1. .08 0001
(3) PAR Ambulation 5.30 .02

2. .06 00002%

1. .08 .00001#
(3) PAR Ambulation .95 32

3. .07 .00001*

1. .08 .00001 %
(3) PAR Ambulation 15,64 .00006

4, .03 .00h*

l. .01 . 32%
(4) PAR Manipulation 3.45 .06

2. .00001 L06*

1. - L0l  32%
(4) PAR Manipulation .05 75

3. .0008 .23+

1. Nedi 32%
(4) PAR Manipulation R .73

h. .008 .70%*

I, .05 . 0006+
(5) PAR Physical 7.63 .0006

2. .02 .007%

1. .05 .0006*
(5) PAR Physical N3 43

3. .05 L 002%

I, .05 .0006%
(5) PAR Physical 6.70 .01

.03 .00h%

*Significance of the difference from zero.



TABLE 33

COMPARISON OF REGRESSION MODELS OF COGNITIVE GROWTH AT 36 MONTHS (T¢)

Model Criterion R2 F p

1, .23 <. 00001
(6) PAR Communication 8.66 .00002

2, | 19 <,00001%

). .23 <,00001 %
(6) PAR Communication 12,80 .0004

3. .20 <. 00001

1. .23 <,0000)*
(6) PAR Communication 59,53 .00001

4, .09 <,00001*

1. 2 <.00001
(7) eevt 5.30 .02

2. 1 <,00001%

i, 12 <.00001#*
(7) ppvT .75 .38

3. 2 <.00001%*

1. 12 <.00001 %
(7) epVT 34,85 .004

4, .09 <.00001 %

*Signlficance of the difference from zero.
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TABLE 35

COMPARISON OF REGRESSION MODELS OF PHYSICAL GROWTH AT 42 MONTHS (T5)

Model Criterion R2 F P

l. .05 . .0002%
(8) Weight 3.33 .06

2. .03 .003*

1. .05 ' ;0002*
(8) Weight }.16 28

3. ‘ .Ob .001%*

1. .05 .0002%
(8) Welght .007 .93

by, .05 .0CO7*

1. ' .05 .0002*
(8) Weight 7.07 .008

5. .02 L02%

l. .03 01%
(9) Height 3.08 .07

2. .02 L03%

1. .03 O0l*
(9) Helght .03 .84

3' -03 -007*

1. ' .03 014
(9) Helght .59 b

L, .03 N R

1. .03 Ol
(9) Helgyht .58 .03

5 .02 .06*

*Significance of the difference from zero.




TABLE 36
COMFARISON OF REGRESSION MODELS OF POTORIL SROWTH AT FORTY TWO MONTHS (T
CRITERIA (10}, (11}, AND (12)

Modet Criterlon R ¢ P
Y, . .08 <.000014
(10) PAR Ambulation A2 2
2. .08 <,000014
R _ .08 ' <.000014
{10) PAR Ambulation .09 . 76
3. .08 <,000014
1. .08 <,000014
(10) PAR Ambulation .01 9
b, , .08 <, 000014
1. .08 <, 000014
{10) PAR Ambulation 29,19 <.()0(>01:r
5. «03 «008°
1. .01 Lho#
{11} PAR Manipulation 2.63 .10
2. 004 i
1, 01 LT L
(t1) PAR Manipulation .98 3
3. .00% . 384
1. ool o
(11) PAR Manipulation’ .01 91
hl -0' !26*
1. .0l AT
(11) PAR Manipulation ,75 38
5. .009 35%
1. . .02 ' .08
{12) PAR Phyeiocal 1.75 A8
2, .0l .08%
1. .02 .08#
(12) PAR Phyeical .01 .91
3' -02 -0"*
1. .02 .08%
.38 .53
i (12) PAR Phyaical o ) o
I, .02 084
(12) PAR Phyafcez’ 5.46 .01

5. .008 . e

ASignificance of the difference from zero




TABLE 37

COMPARISON OF REGRESSIGN MODELS OF COGNITIVE GROWTH AT FORTY TWO MONTHS (T,):
CRITERIA (13) and (14) ‘

wel Criterion R2 3 P

1. A2 <.00001% -
(13) PAR Communieation 3.01 .08

2. A1 <,00008%

l. 2 <,00001%
{13) PAR.Communication .16 .68

3. 12 <,0000]%

1. A2 <,00001%
(13) PAR Communication 1.91 A6

b, : 12 <,00001%*

1. 12 <,0000]1*
{13) PAR Communication 39.96 <,00001

5. .02 L06%

1. | .18 <,00001#
{(14) PPVT ' 1.05 .30

2. .18 <,00001%

1. ‘ .18 <,00001%
(14) PPVT .16 .68

3, .18 <,00001*

1. 18 <,00001*
{(14) PPVT .96 <.32

4, .18 <,004%

1. .18 <,00001*
{(i4) PPVT 68.01 <,00001

5. .01 .08%

*Significance of the difference from zero
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TABLE 59’

COMPARISON OF REGRESSION MODELS OF PHYSICAL AND MOTORIC GROWTH AT 48 MONTHS (Tq) .
CRITERIA (15, (16), AND (.7)

Model Criterion RZ CF p

1. .007 bhx -
(15) Weight 84 A3 '

2. ' 0U2 L 66*

. 007 blh%
(15) Welght .09 ' 76

3. | .006 g

1. .007 bl
(15) Weight 1 .39

4, .005 ML

1. .02 .04
(16) Helight 4,29 .01

2, . 004 g

I .02 , 04
(16) Helght .54 A6

3, .02 .03

'l -02 ’ .0"
(16) Height 1.42 23

"'u 102 cD}*

1. Ok <,000001%
(17) Copy Forms 7 84

2. b <.000001%

. : A4 <,000001%
{17) Copy Forms .25 .61

3. b <,000001*

l. A4 . <,000001%
(17) copy Forms 39.26 <,000001

4, .02 L06%

*Significance of the difference from zero.




| TABLE 40
COMPARISON GF REGRESSION MODELS OF COGNITIVE GROWTH AT FORTY EIGHT MONTHS (Te)z
CRITERIA (18), (19), AND (20)

Mode | Criterion R? F P

1, .08 <.00001*
(18) PI(]) Responslveness 1.81 16

2. .07 <,00001*

1. .08 <,00001%
(18) PI(‘) Respons |veness 2.35 2

3 .07 <.00001%

. .08 <.00001%*
(18) PI(1) Responsiveness 31.50 <.0000%

L, 004 .69*

1. .18 <.OgOO¥*
| PI Vocabular .00} .9

2, H9) Pl ! 18 <.00001%

l. .18 <.0200|*
) PI Vocabulary .00 .9

3. (19) Pliz) 18 <. 00001

1. .18 <, 00001
] PI Vocabulary 65.24 <.00001

b, 19 Pl .03 <.006%

[}

1. A1 <.00001*
{20) PI(]) Numerical .38 .68

2, Y ' <.00001#

. 1 | €,00001+*
(20) PI(3) Numerical .36 .5l

30 n" . . <0002*

1. N <.00001*
(20) PI(3) Mumerical 31.97 <.00001%*

b, .04 . 002+

*Slgnifi.ance of the difference from zero




TABLE 41

COMPARISON OF REGRESSION MODELS OF COGNITIVE GROWTH AT FORTY EIGHT MONTHS (T8)=

CRITERIA (21), (22), and (23)

- Hode) Criterion R? F P

1. +25 <.00001%
(21) PI(Q) Sensory .07 .93

2. .24 <,00001:*

I, .25 <,00001*
(21) ?I(h) Sensory 09 .75

3. , .25 <,00001%*

1. .25 <,0000ix*
(21) Pl(b) Sensory 103.43 <.00001*

kl 003 GOI*

1. (22) .22 '8 <.2000|*
22) PI . .61

2. Total .22 <.00001%

1. (22) 22 , <.2000|*
22) p! A7 H9

3. Total .22 <.000014

I .22 <.00001#
(22) PI 91,27 <.00001

i, Total .02 <.01%

1. 16 <.00001%
(23) Boehm A7 84

2. 16 <,00001%

). A6 <.00001*
(23) Boehm .2k .62

3. 016 <1008*

l. .16 <,00001%
(23) Boehm 54,21 < . 00001

h, .03 <.00001%

*Signlficance of the difference from zero
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TABLE 43

COMPARISON OF REGRESSION HMODELS OF PHYSICAL AND MOTORIC GROWTH AT Sk MOKTHS {ry)

CRITERIA (24), (25), AND (26)

Model

Criterlon

R? F P

l. ‘ 03 LOk#
{24) Welght .80 .37

2. ’ 02 03

1. .03 04%
(24) Welght 1.36 .28

3- 002 .OII*

l. .03 Ol
(24) Weilght .4l .51

4, .02 J28%

V. .03 L04#
{24) Welght 6.56 .01

5. .0l .0l

1. .02 04*
{25) Helght t.15 .28

2. .01 NEL

1. .02 A
{25) Helght .36 .54

Jo 102 ‘09*

l. .02 Dk
(25) Helght : .006 .91

b, .02 .08+

1. .02 A
{25) Helght 5.38 02

5, .008 584

s .20 <.000001%
{26) Copy Forms 5.27 .02

2. 19 <,0000014

l. .20 <,000001#
(26) Copy Forms 2,44 A

3. 19 <,000001*

). .20 <, 000001+
(26) Copy Forms .18 66

b, .20 <.000014

t. .20 <. 000001*
(26} Copy forms 75.05 f.OOOgOI

5. .03 01t

*Signlficance of the difference from zero

»




COMPARISON OF REGRESSION MODELS OF COGHITIVE DEVELOPMENT AT 54 MONTHS (7 )
9

CRITERIA (27), (28), AND (29}

TABLE 44

Made) Criterlon

R?

*Significance of the difference from zero

F P
). .14 &
. (27) PI(I) Responsiveness 10.65 <:ggg?°|
2, M <.0000914
LIS b :
(27) PLeyy Responsiveness 2.76 "8g°°°'*
3. A3 :
<.00000)*
'l l'h
(22 ri Responsiveness 001 < 109000}
l. (‘) '. ' n97

. ol <,00001#
. A4 <.000001%
5 (27} P1()) Responsiveness 0 h2.96 <.gggggl
1. . .19 <,00000) 4

(28) P1(,) vocabulary 9.06 002
2 (2)

. 17 <, 000001%

. .19 0000014
(28) PI .,y Vocabulary .28 <-59 %
3 (2)

. .19 <, 0000014
l‘l ‘Ig <-0‘0000‘*
\ (28) PL(9) Vocabulary .95 Rt

. 19 <. 000001+
l. .19 <.000001+
; (28) 1,y Vocabulary 0 70.65 <.000001

. . .009%

l. .25 %
(29) Pl Numerical 8.6) <:ggg°°|
2 (3)

. .23 <, 000001

1. .25 0000014
{29) ri Numer | cal 40 <.52 '
3 (3)

. .25 <, 000001 %

1. 25
(29) PL .\ Numerical .70 <.20000|*
y (3) +40

. 24 <, 000001
1. .25 <. 000001 *
; (29) Pl 4y Numerical 97.76 <.000001

. .04 « 000014




 TABLE 45

#Significance of the difference from zero

COHPARHON OF R!GRESSION NODELS OF COGNITIVE OEVELOPMENT AT S4& MONTHS (79):
CRITERIA (30), (31}, AND (32)
" Hodel Criterion R2 F P
'n . ' "s <-°°°°°'*
- {30) PI“) Sensory 4.0% .0h
2, b <, 000001 A
). .15 <, 0000014
(30) Pl (h) Scnsory 3.05 -08
3. th <,000001%
'n -'5 '-’.00000'*
{30) Pliyy Sensory .57 48
4. A5 <,000001#
|, A5 <, 000001+
{30) P14y Sensory 56.19 <. 000001
5- loz -'0*
1. (31) o1 24 o <. 000001 %
N)e 10. .00)
2, Total ,22 <,0000014
1. 24 <, 000001
(1) Plygea 2.0k 15
3. 24 <, 000001 %
1. 24 <,000001*
(31 Pleoear .03 84
5, .24 <, 000001+
ln ( ) '2“ 6 <-ooogo:*
5. Total .03 <,006%
l. 19 <,000001 %
{32) goehm 5,04 .02
2. .18 <, 060001~
1. .19 <,000001*
(32) Boetm .25 61
3. .19 <,000001#
1. .19 <,00000) %
(32) Boehm .38 .53
4, .19 <,000001»
). .19 <, 000001
(32) Boehm 75.39 <. 000001
5- 102 Ol‘*




TABLE 46
COMPARISON OF REGRESSION MODELS OF PHYS!CAL DEVELOPMENT

Mode] Criterlon R2 S A

1, .0} - J2hr
(33) Welght .28 .59

.01 4

1, .01 244
(33) Welght .0l .82

3. .01 RIT

1. .01 20
(33) Welght .07 .77

4, .01 bk

' .01 2
(33) Welght 4 1.87 7

5, .01 © 30k

") ! 84 ‘o
33) Welght 3. .05

6. S .004 . 66%

). .02 03

(34) Helght 1.64 .20

2. .02 ,03%

1. .02 L03%
(34) Helght 3.49 .06

30 .02 008*

1. .02 03%
(34) Helght A5 .69

b, .02 L01*

1. .02 ,03%
(34) Helght ,008 .92

5, .02 L

. .02 .03%
(34) Height - 5.73 .01

.01 ,224

*Significance of the difference from zero.




s , " TABLE 47 - ,
COMPARISON OF REGRESSION aoost OF COGNITIVE DEVELOPMENT
AT SIXTY MONTHS (Ty0): CRITERIA (35) ANO (36)

Model Criterion R2 (3 ' P

1. .008 50
(35) Diglt Span .002 .95

2. .008 bk

1. .008 «50*

- (35) Dlgit Span - 2.27 3

3. 002 .79

1. .008 50%
(35) Dlgit Span 1.33 ¥1

b, .005 STH

1. .008 .50%
(35) Digit Span .02 .86

5. .008 b

1. ' .008. Qso*
(35) Diglit Span .36 .5h

6. .007 39%

1. 19 <.000001#
(36) Auditory Assoclatlon .008 .92

2. 19 <.000001*

i, .19 <.000001*
(36) Auditory Assoclatlon .23 .62

3. .19 <,000001*

1. 19 <.500001 *
(36) Auditory Assoclatlon . .21 .64

b, 19 <.007001*

1. 19 <.000001*
(36) Auditory Assoclation 78.29 <,000001

5. .02 .01%

1. 19 <.000001*
(36) Auditory Assoclatlon .61 43

6. 19 <.000001*

*Slgnﬁflcance of the difference from zero




eraiaﬁﬁfiéﬁiTV“'wm':i”“”'

COMPARISON OF REGRESSION MODELS OF COGNITIVE DEVELOPMENT
AT SIXTY MONTHS (Ty0)t CRITERIA (37) AND (38).

Model Criterton Rz . R B
1, 11 <,000001%*
(37) Vocabulary 27 60
2, M <,000001*
1 ) <,000001%

(37) Vocabulary .97 32
3. .10 <,000001 %
1. .l . <,000001%
(37) Vocabulary 1.54 .21,
h, 10 <:/000001*
1, A1 <,000001#
(37) Vocabulary 33.34 <.000001
5. .03 . 004*
. A  <.000001%
(37) Vocabulary Y .87
6. 0 <,000001*
1. .06 ;000Ia
(38) Adjustment 3.49 06
2. .06 ,0002%
1. .06 .0001*
(38) Adjustment , .36 54
3. .06 .00005%
1. -06 ’ '000‘*
(38) AdJustment 4.39 03
4, .05 .0003*
1. .06 L0001*
(38) Adjustment 10.46 001
5. .03 .005%
1. .06 .0001*
(38) Adjustment .05 81
.06 L0000k

*Significance of the difference from zero




TABLE 49

COMPARISON OF REGRESSION MODELS OF PHYSICAL DEVELOPMENT

AT SIXTY SIX HONTHS (T11)s CRITERIA (39) AND (40)

Hodet = Criterlon A2 F P
.02 - 16
(39) Welght .00t .96
. ;.02 0%
1, .02 164
(39) Weight .02 .88
3, .02 09
" -02 !]6*
(39) Welght .005 94
b, .02 (09%
1. .02 6k
(39) welght 2,94 .08
5. .01 (294
1. 02, RTT
{39) Welght .64 .08
6. .02 %
1. .02 164
(39) Welght 2,94 .08
7. 01 W29
', .03 024
(40) Helght -0k 1.00
2, .03 014
1. . .03 02k,
(40) Helght -.05 1.00
3' I°3 .Ol*
1. .03 02k
(40) Height 06 .79
4, .03 LO1%
. .03 L02%
(40) Helght 5.01 .02
5, .02 1%
', .03 b2k
(40) Halght 2.27 A3
6. .02 034
1. .03 ,024
(40) Height 1.87 A3
70 -0' 303*

*§ignificance of the difference from zero.




TABLE 50
COMPARISON OF REGRESSION MODELS OF COGNITIVE DEVELOPHMENT

AT 66 MONTHS (Tyy)t CRITERIA (41) AND {42)

6,

Kodel Criterion R2 F P
l . 0007 ‘l‘77
{41) dlglt Span 001 97
2. .007 ' : 63
" ogie s ‘ 0% 0 ya
glt Span . .
3. , 006 &4
', 007 , 77
(41} piglt Span 03 .85
&4, .006 64
l N |°°7 P '77
(81) Diglt Span .80 37
5. , 004 78
1 007 .
(41) diglt Span 1.19 27
0003 -85 "
1. ,007 _ 77
(43) Digit Span 16 9!
7. +005 .36
1. .23 <,00001%
(42) Audit. Assoc. .002 .96
2, , T,23 <, 00001 %
. .23  <.000014
(42) Audit. Assoc. .02 .87
3. .23 <.00001%
1. 23 <.00001%
(42) Audit, Assoc. 72 .39
4. 23 <,00001%
1. 23 <,00001#
(42) Audit. Assoc, 87.58 <,00001#
S. .02 .08
t. .23 <,00001#
("2) Audit, Assoc, 2-23 <|°°0°|*
6. 22 . <,00001+
1. 23 <,00001*
{42) Audit. Assoc. .81 A48
.22 <.0000)*

ASigniflcance of the difference from zoro




| TABLE 51
COMPARISON OF REGRESSION HODELS OF COONITIVE DEVELOPHENT AND AOJUSTMENT
AY SIXTY S1X HOWTHS {Tyg)1 CRITERIA (43) AND (M4)

Mods! Criterlon R F P

1. 20 <, 000014
(43) Vocabulary 0008 .97

2. .20 <,00001%

1. .21 <, 00001 %
(43) Vocabulary 0! W91

3. 21 <,00001*

M. 21 <, 00001#
(43) Vocabulary 1.13 .28

4, 21 : <,00001#

1. 21 <,000014
(43) Vocabulary 83.41 <,00001

5. .03 0%

1, .21 <.000014
{43) Vocabulary b 23

6, 21 <,00001%

1 21  <,000014
{43) Vocabulary 2.26 .08

7. o2 <, 000014

), | .08 00001
{44} Adjustment 003 .95

2, .08 00001 %

1. .08 .00001%
(44) Adjustiment 02 .87

3- '08 ~°0°0‘*

1, .08 00001
(44) Adjustment V.h4 .23

4, Q7 L00001%

1. .08 ‘ 000014
{4} Adjustment 23.5) <,00001%

5. .01 .12

I .08 ,00001#
(k4) Adjustment 2.95 .08

6. 07 00001 %

1. .08 .00001#
(44) Adjusiaent .4 42

.07 L00001*

ASignlflcance of the difference from 2¢ro




CTABLE 52 — S
COHPARISON OF REGRESSION MODELS OF PHYSICAL ATTAINMENT AT SEVENTY TWO MONTHS L
(Ty2): CRITERIA (45}, (46), AND (47)

~ Model CRITERION . R : P
1 ' 01 3k
(45) welght 1.32 126
2 004 A0
| .01 T
(45) Welght 10 Ik
3 .Ol . 022*
1 .01 e
(45) Welght 1,28 W27
| .01 .34#
(I‘S) Welght .7]4 138 -
| .009 A7k
(46) Helght .08 92
2 .009 T
| 009 ~ .h?tf
3 .009 33*1
| .009 g
(46) Helght .88 34
4 .007 R L1
! .009 A7k
(46) Helght b2 A3
5 ,003 NELE
] .04 .OOI*
(47) Circumference 1.38 25
2 .03 .007*
| "ol 001
(47) Circumference .59 R
3 .04 .0003*
| ol L0001k
(47) Circumference .06 79
4 .04 .0006*
| .04 OOI*
(47) Clrcumference 13.73 0002

5 . Ni] 29%

ECnlflcance of the difference from zero.



| TABLE §3
COMPARISON OF REGRESSION HODELS OF LINGUISTIC ATTAINMENT AT SEVENTY TWO MONTHS

(Ty2)1 CRITERIA (48), (49), AND (50)
Model CRITERION R2 F p
R .04 .00k
(48) Articulation : 2,82 06
) .02 9009*
l .04 004k
(48) Artlculatlon h.88 02
3 +02 WOk ;
] .04 .004%
(48) Articulation 4,62 .03
| .04 L 004%"
(48) Articulation A 52
5 .03 1002
| 2 <,00001
(49) PPVT .76 A6
2 12 <,00001
| 12 | <,00001
(49) PPVT ‘ 1.37 ‘
3 A2 <,00001
| 12 <,00001
(49) PPVT h1.30 <.00001
4 .02 0%
1 A2 <,0000]
(49) PPVT .50 A7
5 12 <.00014
| .02 L08%
(50) Auditory Dlscrimination 1.97 A3
2 cOI o‘l* 5
1 .02 08% -
(50) Audlitory Discrimination 2,76 09
1 .02 ,08%
(50) Auditory Discrimination 1.73 18
‘l .0| 009* :
] .02 .08%
(50) Auditory Discrimination 1.02 31
5 .0l .0b%

, Q
. if!cance of the difference from zero.

IToxt Provided by ERI




TABLE 54

f" COMPARISON OF REGRESSION MODELS OF MOTORIC AND DISABILITY CRITERIA AT SEVENTY TWO MONTHSV4

(Ty2): CRITERIA (51)AND (52)

 Model Criterion R2 F  ?
| .008 ';i
(51) Mixed Dominance .79 i
2 . 004 Gl
! .008 e
{(51) Mixed Domlnance 1.48 b
3 004 5% -
N ,008 WSl
(51) Mixed Dominance 1.64 0 -
A 003 ,
1 .008 11
(51) Mixed Dominance .69 0.
5 .006 gt
(52) Olsabllity Score .97 37
2 .03 .003#
1 .03 +009%
(52) Dl1sabllity Score 1.88 A7
3 .03 . .006%
y .03 . 009*
(52) Disabllity Score 7.82 005
y .01 12k
1 | .03 009
(52) Disability Score .05 81
5 .03 10034

;i';*SIQniflcance of the difference from zero.




raBLe 55

COMPARISON OF REGRESSION MODELS OF PHYSICAL GROWTH AT 78 MONTHS (Ty,)

CRITERIA (53) AND (54)

o ‘Hodei Criterion

{AFulToxt Provided by ERIC

R? F P
Ve .02 «20%
2. 005 L J6%
1. .02 20%
{53) Welght 2.13 b
3' -0' I27*
1. .02 + 20%
(53) Weight .06 .80
b, .02 75%
1. . .02 « 20%
3 (53) Welght 3.40 .06
50 .01 0“5*
1. .02 +20%
(53) Welght .29 .58
6. .01 A3
). 02 . 20%
(53) Welght 2.36 .07
7' -0006 .88*
!, ‘ .02 214
(54) Helght 2.83 .09
2. .01 . 38%
1. .02 21k
(54) Helght 1.63 .20
3. .01 24k
1. .02 J21%
3 (54) Helght A6 .68
b .01 ik
. .02 20 %
: {54) Helght 3.40 .06
5 .01 5k
1. .02 W21k
(54) Helght 1 J7h
6. .01 3%
‘0 -02 .2'*
{(54) Helght 1.33 .26
.008 21%

;nlflcance of the dlfference from zero




COMPARISON OF REGRESSION MODELS OF HEAD CIRCUMFERENCE, AND ACHIEVEMENT
SCORES AT 78 MONTHS (Ty,)t CRITERIA (55) AND (56)

: ~71{i
Mode1 Criterion R2 F P o
M. T T T o 02 | 07k
: ) (55) Clrcumference 02 .64 :gg*
| .02 \ .2;w
+ . 7 .
3, (55) €)rcumfsrence o2 9
! .02 ,g;*
: 51 .
T (55) Circumference o . 3
] .02 ) .8{*
. 5'9 .
; (55) Clrcumference o 0l
| .02 : .2;*
L3 . 5 '
¢ (55) Circumference o2 69,
o .02 s .g;*
* l. :
) » (55) Clrcumference o 2
1. A7 <.,00001+
6) WRAT Readt 5.50 .01
2, (56) WRAT Reading .16 <,00001%*
1. 17 <.0300|*
6) WRAT Readi 1.78 A8
. (56) WRAT Reading 1 LI
1 A7 <0001+
| ' .01 .9
" (56) WRAT Reading o I
L 7 :.oooo:*
6) WRAT Readi 63.12 .0000
- (56) eading o 000
t. A7 <.2000|*
6) WRAT Readi .56 45
6. (56) eadtng A7 <,00001*
1 A7 <.0?00|*
| 2 2,00 o
, (56) WRAT Reading e R

O

%{léﬁkl(;lflcance of the difference from zero

IToxt Provided by ERI



CTABLE 57 S
COMPARISON OF ‘REGRESSION MODELS OF COGNITIVE LINGUISTIC SCORES
AT 78 MONTHS (T;,): CRITERIA (57) AND (58)

~ Model Criterion R2 F P

1. 4 <,00001+ .

: (57) pPvT .32 .56

2, b <,00001%

1, ar ‘ \ <,00001%
(57) PPVT .70 .03

3. W12 <,00001%

1, ' Y ' <,00001*
(57) ppyT 6.27 .00

b4, 2 © <,00001%

M. .1 <,00001%
(57) PPVT 44,33 <.00001

SO ’ l03 002*

1. ’ Jh <,00001*
(57) epvT .01 .91

6. b <,00001*

I b <.00001%
(57) PPVT 2.14 .09

7. A2 <,00001%

1. .02 A4k
(58) Auditory Discrimination 43 .51

2, .02 09%

I' |02 ' c'h*
(58) Auditory Discrimination .18 .66

3. ' 102 008*

1. 02 4%
(58) Auditory Discrimination .62 43

4. 02 0%

1. ' .02 A4k

e (58) Auditory Discrimination ‘ 4.83 .02
T 5‘ 0009 |t‘9*

1. 02 - A 4%
(58) Auditc. y Discrimination 1.96 16

6. .0l .18

1, 02 b
(58) Auditory Discriminaton .37 77

.02 .02+

== | flcance of the difference from zero
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COMPARISON OF REGRESSION

TRBLE 3%

MODELS OF MULTIPLE DISABILITY AND
MIXED DOMINARCE SCORES AT 78 MONTHS (Ty,): CRITERIA (59) AND (60)

: ﬁ5._

i

Y
L

Criterlon R2 F P
I .03 054
(53) Dlsability h,0k .oE
2, 01 13k
1. .03 05k
(59) Disablitty .2 .25
3' 003 .02*
lo '03 . *
(59) Disability .35 .gg
b, ] .03 103%
I. 003 " *
(59) Disabiitty 5.34 ,82 '
.01 ' 22%
1. .03 J05%
(59) Disabllity .007 .gg < E
6. .03 024 "
(59) pisablility 1.56 .19 o
1. 05 ,05%
(60) Mixed laterality 1.96 16
2. .0 ,008%
1. .05 .05%
(60) Mixed laterallty 1.00 .
.05 ;
.05 .05%
(60) Mixed laterality .07
4, 0
.05 .05%
(60) Mixed laterallty 12.22 .
Io ,
1. .05 .05%
(60) Mixed laterallty .007 .
6. 10
]' '05 -05*
(60) Mixed laterallty ..8% .
7. .0 '
O

=amalflcance of the difference from zero
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RE-EXAMINATION OF FACTOR I EFFECTS AT 54 MONTHS

TABLE 64

FOR CRITERIA (26), (27), (28), (29), (30), (31), and (32)

Modet Criterlon R2 F p

2. A9 <. 000001 *
(26) Copy Forms .90 .34

7. .19 <.000001%*

2, : N <. 000001 *

7. A1 <.,000001 *

2, b <.000001#
(28) P1y) 1.60 .22

7. : A4 <, 00000

2. .23 <. 000001

7. .23 <,000001 %

2. 17 <.000001}*
(30) P1gyy 0 Th

7. A7 <.000001 *

2. .22 <. 000001 *
(31) PI .29 .59

7. Total 22 <, 000001 *

2, 18 <.00000) *
(32) Boehm .01 .89

7. .18 < .000001%

*Significance of the difference from zero.
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COMPAR{ISON OF REGRESSION MODELS OF DISABILITY SCREENING

TABLE 82

INSTRUMENT SCORES(DSI) AT 66 MONTHS

.03

Model Criterion R2 p

1. ' .0l L
DS| .0003 .98

2. .0k .005%

1, 0h 01%
DSl .002 .96

3. .0l .005*

1. .04 01%
DS | 21 .64

b, .03 .005%

1, .0b : RIEE
DS| .23 .0008

5, 01 .5h*

1. .0l 014
DS| .97 .32

6. 03 .007%

1. .04 L0

17} 97 b

002*

’f'_;;7#gngjf[ggpqejof;;bg:difféfegqéffrémfzéré};. 1gf~: |



TABLE 83 -
PREDICTORS USED IN AID-M AMALYSES OF DISABILITIES AT AGE SIX YEARS

Life Changes

Predictor: Blrthwelght Predictor: Coddington Predictor: Materna) Educatlon
Eevel 0= 21b, \ Cevel” 0 = Score 1-3 [evel O = Tevel T [elementary school}
1 =31b, "o le M a0 "L e " 2 {part high sehool)
1] 2} 1b. " 2 s 1" 1-1% n 2 s 1] 3 (hlgh school)
3w b, "3 e 1 16-20 "o 3a {part college)
W ohe§ b, « hw 0 2128 Level 4 = college grad.)
‘ " S = 71b, " Sw 1] 26-30 :
" 68 1b, t 6w N 338 Predictort Materna) Age at De!lve
W7 e9 b, vy e v 36y W‘:ﬁﬂ‘—-’———-—ﬂ-
"o 8=l0Ib, - " 8a W hy-bs "ol ae 1L} B
"o .9 e} Ib, 0 gm0 450 R R 1
Leve) 10a12 Ib, A [ I 3 P 1 "o 3a g
(] 1y« 0 56-60 " ha 17
Predlctor: Somatype Level 12« " 6164 " o 5a n |8
UeveT T = presence of small Moo 6a 119
somatype Predlctor Ethnic_group "o Jeon 29
" . 2 = absence of small : Level T = bTack "8 e o)
somatype Level 0 = white ' "9 e 122
o : ®H J10a © 23
Predlctor: Blological Risk Predictor: Socfal Risk LUEE | I T LY 1
Tevel 0 = zero ievei of rlsk ; Level 0 = zero level of risk o2 e 28
Mo e level 1 of risk (low) LPR O Ievel 1. of rlsk (low) N3 e uo2b
. 2 a.. N 2 " " 2 . 2 noYy e 27
3} 3 " 1" 3 n 113 i 3 - 1" 3 " " ‘S - " 28
n La yn " , " I [ n LN T Sl 29
Level 5« » gu o (hgh Level 5= 1§ " (high) Mo17e o3
o : 1] |8 a W 31
Predictor: Apgar Score-Apgar SES level Mo19 w032
tevel 0 = Rpgar score of i (low) Predictor: HcGulre § White 20 e w33
Moy . 2 evel 0 = score gh) S 2l e n3)
L " 3 LU 22~ 29 22w 35
S " 4 o2 130.37. LM 23 e 36
1) 1. - 1" ) 5 0 3= " 33"‘5 " 2w 1?
) 5w [ . é 1 4 a " ‘06'53 "o 26w N 38
" ™ 1] 7 : 1] 5 = i 54-61 n .26 e 19
" 7 ] 8 LR S T 62.69 "7« v 4o
IR - n 9 N7 e w0577 1 28 e N 4
Level g = ¥ 10 (high) - tevel 8= 78-84 (low) " 29 " 42
, g , 30w v 43
Predictor: Sex "3l e kb
: Level | & male
: Level 0 = female Predictor: Marital Status at;g!gigggz_
. R Level 1 = married
12 Month DGVG?OPmeﬂt v Level 0 = unmarried

'i*fPredlctor- Jordan
wilevel 0 = score

- (1] |'s "_ E

L . PR T 9

S PEP LI T
U he ono




TABLE 84

SIGNIFICANCE OF AlID=k REGRESSION MODELS FOR FIVE
DISABILITY STATES

criterlion R2 F d¢ df

l‘ 2 P
). Total N of dlisablllty state; .26 19,22 7 376 <,01
2. Mental retardation A3 11.01 5 - 365 <.0l
3. Experiential deprivation 1 38.38 5 364 <.0l
b, Speech probzgms , .05 6.02 3 321 <o

5.  Abnormal behavlor .10 5.97 7 375 <.01
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o EXAMINER \,V* FJLE no;

, oAYE  seore. i
hf$‘set of statements wlll help us learn of any changes In your chlld's life ln the i i
*'I'éms Wil ot apply at all but others witl, Please circle yes or no for eech questlon

STATEHENT

N THE PA;sir:‘ 12 no’n‘,‘ms’ y

xi;':ﬂeefthere been a death of a parent?

2, Has there been a dlvorce? S

':”;}Has‘there been s separatlon of the parents?

‘"ilﬂaéfa parent been sentenced to Jall for l ‘year. or more?
':7,7Hee there been a remarrlege? ' : :
g;ﬂesithe chlld we are. studylng been hosplteli:ed by l!lness?
L:jﬂeétthe chlld lost a brother or elster by death?
‘tHeS‘the chlld acquired an obvlous deform!ty?

e j‘Have you or your husband been hospltellzed?

0. Have you had a baby? e
l“ }ftHave you begun a Job outslde the home? ~t§:

;eifjHave you and. your husband had more arguments?

13, Has the. child started school for the first timer o
1k, Has another adult (grandmother, eunt. etc.) Jolned your fam!ly? o LYE
‘"}'Has One of your ch!ldren begun to reside somewhere eise? - “,,'ggi:3J2;;
. Mas the chlld born wlth an obvlous deformlty? ,

o Ooes the chl)d argue more. wlth you and your husband?

;1fHas there been a change in how wel | the chlld gets along wrth frlends?
. Has a close frlend of your chlld dled?

]Lt;fﬂas a brother or sister been hospltallzed? , :
/ fff.Does your husband's work take him away from home more?
-f:fngas>a“parent lnen sentenced to Jall for 30 days or. less?




